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METRO RAIL TRANSIT 
DMIM I PBQD I KE I HWA 

June 29, 1989 

Mr. James E. Crawley, P.E. 
Director of Transit Facilities 
Transit Systems Development 
Southern California Rapid Transit District 
425 South Main Street 
Los Angeles, CA 90014 

Subject: Metro Rail Project 
Completion of Phase II, Part A 

Purpose: Information Transmittal 

File No: P001G082 

Dear Mr. Crawley: 

CONSULTANTS 

The Phase II Interim Status Reports enclosed with this letter 
comprise the deliverable work products required by the Phase II, 
Part A Scope of Services for tl1e MRTC Systems Division. These 
deliverables fulfill the requirements of Tasks Number 1.F and 
1. G of the District's Authorization To Proceed letter Number 
88-06545, December 21, 1988. 

Complete Statements of Tasks required and Tasks performed are 
contained in the enclosures representing work accomplished by 
our Train Control, Traction Power, Cormnunications, Operations 
and Maintenance, and Safety Assurance and Security disciplines. 
There were no major equipment deliverables scheduled to be 
completed during the Part A, preliminary design period. Part A 
work was extenc'led from April 28, 1989 to June 30, 1989 (by 
District direction) and the systems tasks were compl,eted within 
the Part A sy~tems budget . 

548 S. Spring Street, Seventh Floor, Los Angeles, CA 90013 · (213)612-7000 
20404 
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Mr. James. E. Crawley 
June 29, 1989 
Page 2 

Work will be resumed on the Systems Division ·tasks in accordance 
with the previously negotiated Scope of Services when District 
authorization is received. 

Should additional copies of the submittals be required, we will 
be pleased to respond. 

TRANSIT CONSULTANTS 

Murthy 
Project Director 

Encl: Phase II Interim Status ReportB 
Automatic Train Control (4) 
Traction Power (4) 
Communications (4) 
Operations and Maintenance (4) 
Safety/Assurance and Security (4) 
Systemwide Equipment Procurement Study (4) 

cc: W. Rhine, SCRTD 

20404 

J. Sandberg, SCRTD 
H. Storey, SCRTD 
TSO-DCC 
DCC (2) 

S.C.R. T.O. LIBRARY 



• ,, 

• 

• 
19478 

PHASE II INTERIM STATUS REPORT 
AUTOMATIC TRAIN CONTROL 

JUNE 30, 1989 

This report summarizes work completed for Automatic Train 
Control System during the period ending with the cessation 
of work on June 30, 1989. 

The following excerpts from 
describe the Automatic Train 
and the work accomplished to 
period ending June 30, 1989: 

the Phase II Work Program 
Control work tasks assigned 
an interim level during the 

0 

0 

0 

Establish power, grounding and equipment mounting space 
requirements on the wayside as well as in the ATC and 
Communications room and verify incorporation into MOS-2 
facilities design planning. 

Refine and analyze block designs for combined MOS-1 and 
MOS-2 six car train operation at minimum headway taking 
into consideration operations in subway and on elevated 
guideway. Prepare analysis report utilizing ATC Block 
Design Computer Program. 

Refine design requirements for MOS-2 interlocking, 
including diamond cross-overs, pocket tracks, turnouts 
and turn back at terminal stations based on selected 
MOS-2 configuration. Incorporate requirements in 
prelimi-nary specifications. 

The work program, 
for work products 
schedule: 

which began in January 1989, called 
to be developed on the following 

Production 
Alignment & Operating 

P&rameters 
Interim Status Report 
Draft Report (Part B Task) 
Final Report (Part B Task) 

Completion Scheduled 

March 17, 1989 
April 28, 1989 
July 28, 1989 
Sept. 29, 1989 

Initially the cessation of Phase II design work was sched­
uled to occur on April 28, 1989, so that the product at that 
interim period would have been the Interim Status Report. 
Phase II Part A work was rescheduled from April 28 to June 
30 by RTD concurrence and direction. 

1 
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Summary of Work Completed. 

1. Work originated by Systems. 

2. 

0 

0 

0 

Worked with the Civil Engineers and Operations/ 
Maintenance Planners in the preparation of an 
interim status report on Phase I I alignment and 
operating parameters. (Copy Attached) 
Provided support in the preparation of the 
systemwide equipment procurement study. 

Prepared approximate equipment lists, quantities, 
and space requi1-ements in providing support for 
preparation of the Phase II cost estimates. 

Review of design products originated by others. 

Reviewed preliminary facilities designs (MacArthur Park 
interlocking, Wilshire/Vermont, Vermont/Beverly, 
Vermont/Sunset, Hollywood/Vine, and B330) to verify, to 
the extent practicable, that existing standards and 
requirements for ATC are being incorporated; also the 
reviews provided some insight for defining the issues 
that must be addressed as the Phase II work progresses. 
The ensuing activities and definitions from the reviews 
are as follows: 

0 

0 

0 

0 

Verified that the MOS-1 criteria regarding ATC 
equipment space, power, and conduit provisioning 
requirements are applicable to Phase II. 
Identified the criteria for locating and sizing 
additional train control rooms ( other than at 
stations) to accommodate the full-pocket 
interlockings and long station-to-station 
distances; investigated the restraints and other 
factors for determining and optimizing the 
locations. 

Identified possible impacts to block design 
resulting from characteristics of the preliminary 
alignment; the effects of curves and grades on 
operations, headway, and run time must be cl6sely 
monitored when Phase II design resumes. 

Identified signaling alternatives for the Phase II 
interlockings; alternatives regarding automatic 
routing, terminal operation, pocket track 
operations, call-on, train storing, back-up 
routing, converge/diverge operations, station 
stopping, location of block boundaries, and signal 
approaches must all be addressed when Phase II ATC 
design begins. 

2 
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Determined 
"typical" 
facilities 

which stations 
with regard to 
design . 

3 

may be approached 
ATC requirements 

I 

as 
in 
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ANALYSIS OF PHASE II 
ALIGNMENT & OPERATING PARAMETERS 

INTERIM STATUS REPORT 
JUNE 30, 1989 

SUMMARY 

This report describes work accomplished in response to the 
Metro Rail, Phase II, P·art A task entitled Automatic Train 
Control Block Design Analysis. The. description includes a 
brief report on the status of design work, as of the 
cessation of work on Phase I I work tasks, on June 30, 1989, 
and comments on remaining work to be done after Phase II 
design resumes. The AT.C Block Design Analysis is a nec­
essary task in preparation for Phase II block design to be 
accomplishe·d, and thus is a necessary step in the pre­
paration of ATC furnish and install contract documents. 

The work program description of the ATC Block Design 
Analysis task is: 

Refine and analyze block designs for combined MOS-1 
and MOS-2 six car train operation at minimum headway 
taking into consideration operations in subway and on 
elevated guideway. Prepare analysis report utilizing 
ATC Block Design Computer Program. 

The work program calls for four products: 

1. Alignment & Operating Parameters 
2. Interim Status Report 
3. Draft Report (Part B Task) 
4. Final Report (Part B Task) 

Product 1 consisted of working notes 
of this report. Work on product 3, 
begin when Phase II design resumes. 

used in the preparation 
the draft report, will 

This report is 
portions of the 
Alvarado Street. 

formatted with respect to 
route, starting at the MOS-1 

geographical 
boundary at 

MACARTHUR PARK POCKET TRACK 

1. 

19471 

The addition of a full-pocket interlocking at this location 
imposes the requirement for an additional train control 
room. Several decisions must be made concerning options for 
emergency operation from a local control panel, maintainer 
needs, and SCADA interface. For preliminary design the 
control rooms will be treated as two separate locations. 
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Memorandum 
June 26, 1989 
Page 2 

2. Preliminary operating and block design criteria require 
trains to opernte at 45 mph between Wilshire/Alvarado and 
Wilshire/Vermont, AS and A6. Except for turnout moves, civil 
speed restrictions in this area should not be less than 45 
mph. 

3. Criteria concerning control and operation of the pocket 
interlockin<J must be established. The options of automatic 
routing, pushbutton back-up routing, call-on routing, and 
SCADA automatic routing will be considered. Alternatives 
will be analyzed and selected to fit SCRTD needs as 
appropriate during the design phase. 

4. Distance to the A6 TC&C room is approximately 5,100 ft., 
which is Withi11 design limits. 

5. Normal train speed from AS to A6 wi 11 be 45 mph due to 
curves starting at approximately 292 and 303. 

6. Trains traveling from A6 to AS will be restricted to 45 mph 
for the early part of the trip; however, once the rear of 
the train clears the curve at (approximately) 292, it can be 
commanded to accelerate to 55 mph. The 55 mph command will 
be given, if the R=2500 curve (at approximately 278) can be 
designed with at least one inch of superelevation (to allow 
a 55 mph curve rating) without interfering with the special 
trackwork. 

7. Block desiqn specifications will be supplemented to address 
system characteristics introduced to Metro Rnil in the 
MOS-2 alignment. In order to optimize operation with a 
full-pocket interloc]{ing, requirements addressing the 
approaches to the wayside signals should be added. The 
signals that control both normal traffic movements, and 
diverging moves into the pocket track, should have an 
associated approach block of length consistent with a train 
approaching with a 9 mph speed command. 

8. Where a station platform tracl{ constitutes all or part of 
the approach distance to a wayside signal, train moves into 
the station with the signal at STOP may have to be made in 
Restricted Manual Mode; manual berthing must be performed 
if the ATP subsystem does not permit the train to completely 
berth while operating in the ATO programmed station stopping 
profile. If manual berthing is required, preferred opera­
tion is to stop the train outside the platform, and then 
proceed to complete berth in manual mode. At AS both station 
platforms are bounded by wayside signals; each scenario must 
be investigated to determine where manual berthing should be 
implemente,d. '' 

19471 
~.t.R. lD. UBRARV, 
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Memorandum 
June 26, 1989 
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9. Specific directive drawing(s) or marked up civil drawings 
will be needed for locating conduits and wayside equipment. 

WILSHIRE/VERMONT lA6) 

1. This is a diverge/converge interlocking. 
in the Metro Rail System to date. 
drawing(s) or marked-up civil drawings 
locating conduits and wayside equipment. 

It is the only one 
Specific directive 
will .be needed for 

2. Due to curves, maximum train speed between A6 and Wilshire/ 
Normandie (Bl) will be 45 mph for both tracks in both 
directions. Maximum speed for trains traveling from A7 to 
A6 will be 45 mph due to. curve. Trains traveling from A6 to 
A7 could be given a 55 mph command when the rear of the 
train vacates the curve at 341; however, given that the 
distance required to accelerate from 45 mph to 55 mph is 
entirely 3. 75% upgrade, it may be of questionable benefit 
in shortening runtime. 

3 . Design headway beyond the diverge/converge points will be 
120 seconds per SCRTD acceptance of this feature as a cost 
reduction in the budget estimate. This applies to the 
normal direction station-to-station runs from A7 to A6 
and Bl to AG for following trains in the same traffic 
pattern. 

4. Operation of the AL track interlocking (normally-converging) 
should have approach cleared automatic routing. The 
automatic routes will be cleared on a first-come, first­
reguested basis, and alternating routing if both approach 
zones are occupied. 

The bloclt design specifications should require that a block 
boundary be located the distance in approach to each wayside 
signal corresponding to a 9 mph SBD, and that additional 
blocks shall be provided as necessary to attain the optimum 
intermediate speed approach to a signal at STOP. 

5. Operation of the AR track interlocl{ing (normally diverging) 
should not have automatic routing. RCC is provided train 
destinations, and can route automatically or manually. To 
continue operations in the event of RCC or CTS failure, a 
wayside pushbutton for routing should be provided. It may 
not be· advantageous to require the train to close within 9 
mph SBD of the red signal, since this would leave the train 
only partially within the platform. Options for operation 
are: 

a. 

19471 

Locate block boundaries and transmit speed commands 
such that trains will stop outside of the station 
platform. If the delay in waiting for the signal to 
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Memorandum 
June 26, 1989 
Page 4 

clear is significant, RCC can authorize stop-and­
proceed movement into the station. 

b. The platform definition track circuit can be used as a 
zero speed bloc!{.. This will allow the train in ATO to 
stop part""way in the station, and then berth manually 
in stop-and-proceed submode of MTO. 

6. The approximate distances to adjacent TC&C rooms is 4,700 
ft. to Bl, and 5,700 ft. to A7; this is satisfactory. 

WILSHRIE/NORMANDIE {Bil 

1. Train speeds between this station and Wilshire/Western 
(B2) will not exceed 45 mph due to short distance. 

2. The distance to the· B2 TC&C ·room is approximately 2,200 
ft. This short distance could allow deletion of this train 
control location. The distance is short enough that ATC 
would not require an equipment room; however, minimal cost 
savings would be realized since an equipment room for 
communications. and ATC interface equipment (PSS and door 
control equipment) would be needed. Also, maintenance 
becomes easier as the distance between the ATC room 
equipment the wayside equipment becomes less. 

3. Bl is a typical non-interlocking stationi a common airective 
drawing for all non-interlocking stations is sufficient to 
illustrate ATC conduit and cableway needs. 

WI LSH I RE/WEST!'=.!_<li_ __ { 13~J. 

1. This will be a temporary terminal location with diamond 
interlocking. Operation and design principles will be very 
similar to tl1ose of Wilshire/Alvarado for MOS-1. If a tail 
track can be included behind the station, runtime can be 
improved 25 seconds or more. 

2. If the above-referenced tail track cannot be incorporated, 
then the use of trip stops, similar to AS MOS-1 configura­
tion, can permit the transmission of adequate speed commands 
on approach and into the platform for ATO operation, without 
requiring a long overrun track behind the platform. 

3. 

4. 

19471 

A directive drawing should be developed to define the 
conduit requirements for this diamond interlocl{ing; it may 
serve as a <Jeneral directive for other diamond inter-
locl{ings . 

For BR Trac]{ bloc]{ design specifications should require an 
approach block corresponding to 9 mph SBD, and best inter­
mediate speed command approach to a signal at STOP. 
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VERMONT/BEVERLY {_A 7) 

1. This dtamond Interlocking is typical with no automatic 
routing. 

2. Maximum train speed on both tracks and in both directions 
between A7 and AS will be 55 mph. 

3. Distance to the AB TC&C room is approximately 4,700 ft., 
which is easily within limits. 

4. A typical di rec ti ve drawing for diamond inter locking 
locations should be sufficient to show conduit requirements. 

5. Block design rules for approach to a signal at STOP through 
the platform track should be consistent with AS. 

6. For AR track block design rules should allow 9 mph SBD 
approach to signal at STOP from the A6 direction. 

VERMONT/SANTA MONICA (AS) 

1. This is a typical 
directive drawing will 
requirements. 

non-interlocking station. Typical 
be sufficient to convey ATC conduit 

2. Di stance to A9 TC&C · room is approximately 2,800 ft. , which 
is substantially within limits; this indicates ·that only 
about 6 track circuits total will be required at this TC&C 
room location. 

3. Maximum train speed on both tracks and in both directions 
between A8 and A9 will probably be 45 mph. Acceleration 
above the 45 mph speed regulation point would be possible; 
however, only a very minimal runtime savings on the AB to A9 
route would be achieved, since accelerating on a 4% upgrade 
would limit the time at higher velocity. Increased braking 
distance and slowing to 45 mph for a station stop would 
limit the speed in the A9 to AB direction. 

VERMONT/SUNSET {!>_'D_ 

1. This is a typical diamond inter locking. A typical di rec ti ve 
drawing developed for A7 should suffice for defining conduit 
needs. 

2. The distance to the AlO TC&C room is approximately 5,SOO 
ft.; this presents no problem . 

3 . 

19471 

Maximum train speed from station AlO to A9 will be restrict­
ed to 55 mph because of curve. 
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4. Maximum train speed from A9 towards AlO could be accelerated 
beyond 55 mph after curve, although runtime savings would be 
minimal. 

HOLLYWOOD/WESTERt:!_LAl~ · 

1. This is a typical non-interlocking station. A typical 
directive drawing for conduit should suffice. 

2. Distance to All station is about 5,100 ft. which is easily 
within the limits. 

3. Maximum train speed from Al 1 to AlO would be 55 mph. There 
are no curve restrictions to limit to this speed; however, 
this is due to the short di stance, and because part of the 
acceleration distance is on a 2% upgrade. 

4. Maximum train speed from AlO to All could be above 55 mph; 
acceleration is assisted by 2% downgrade in the area where 
the limit is 45 mph or above. Actual runtime savings would 
be a nominal 4 seconds (very approximate). 

HOLLYWOOD/VINE (Al_u 

1. This is a pocket track interlocking location and will need a 
specific directive drawing to show the conduit and cableway 
requirements.-

2. Distance to Al2 TC&C room is approximately 4,200 ft. 

3. Operation of the 
Wilshire/Alvarado 
the SCRTD warrant 

pocl{et track 
pocl{et, unless 
deviation. 

should be 
specific 

consistent with 
requirements of 

4. Maximum train speed on both tracks and in both directions 
between All and station Al2 will be 55 mph. 

HOLLYWOOD/HIGl.!L~l'![)_~l2} 

1. 

2. 

19471 

This is a 
directive 
sufficient. 

typical 
drawing 

non-interlocking station. 
for conduit requirements 

A typical 
wi 11 be 

Long distance to Al3 
will req\1ire TC&C rooms 
Cable lengths would be 
rooms . 

station (approximately 16,800 ft.) 
at the vent shafts at 653 and 709. 
excessive without the additional 

Curve at west end of Al2, and before the crossover at 
Universal City (Al3), will limit speed slightly for trains 
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in both directions. However, much of the distance can be 
traveled at 67 mph. 

UNIVERSAL CITY (Al3) 

1. This is a diamond interlocking, temporary terminal station. 
A typical directive drawing developed for other diamond 
interlocking locations should be sufficient for defining 
the conduit needs. 

2. This location could be a temporary terminal for long 
duration. If so, 320 ft. minimum of tail track should be 
provided behind the station. This would be sufficient to 
store a 4 car train. And also, would make a significant 
runtime differential of 25 seconds or more for each train. 

3. Block design specifications should require train to approach 
signal at STOP to within 9 mph SBD in normal direction . 

: 

19471 
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PHASE II INTERIM STATUS REPORT 
TRACTION POWER 

JUNE 30, 1989 

Introduction 

This report summarizes Phase I I traction power design work accom­
plished during the work program period ending June 30, 1989 and 
describes the interim status of the products of that work at the 
time of the end of the work program. 

Scope of Work 

The following tra~tion power design activities were assigned under 
task 1.2.7.A of the Contract Scope: 

1. Special studies were planned_ in ·two main areas of traction 
power design: 

2 . 

20391 

a. Emergency Backup Power Analysis - Establish the emergen­
cy backup power requirements for the Phase I I alignment 
taking into account critical load demands for systems 
and facilities equipment. 

This study is needed to determine a feasible and cost 
effective means of powering methane gas ventilation 
fans in the event of failure of the primary and alterna­
tive power supplies from the power utility. Five mile­
stones were planned: 

(1) Phase II Power Requirements 
(2) Examine DWP Alternatives 
(3) Interim Status Report 
(4) Draft Report (Part B Task) 
(5) Final Report (Part B Task) 

b. Traction Power Transit Operating Model Analysis -
Perform computer simulation runs (TOM runs) to establish 
power requirements and refine substation locations and 
capacity ratings for Phase II alignment. 

The purpose of the analysis is to identify the potential 
number, location, and power capacities of traction power 
substations for the selected c~ndidate route alignment 
and profile of Phase II. Four milestones were planned: 

(1) Alignment & Operating Parameters 
(2) Part A Interim Status Report 
(3) Draft Report (Part B Task) 
(4) Final Report (Part B Task) 

Systems engineering Traction Power support activities were 
assigned in three areas: 

I 

1 06/29/89 
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a. High voltage·supply and distribution -- Prepare prelimi­
nary design for distribution of D.C. power and installa­
tion of 34.5 KV feeders for tunnels and stations. 

b. Support of designs for traction power substations and 
electric power utility service facilities Define 
electric substation and utility entrance minimum sizes 
and coordinate incorporation of equipment room require­
ments into facility design planning. 

c. · Support of designs for electric power for passenger 
station and tunnel facilities including emergency 
ventilation equipment -- Review facility electric power 
loads for stations and vent shafts to establish required 
ratings of auxiliary power transformers. 

Work Accomplished and Work Products 

1. Special Studies: 

20391 

a. The design of the emergency backup power supply (EBPS) 
system for Phase I I was advanced to the "Examine DWP 
Alternatives'' stage, but the milestone was. not 
completed. It is recognized however, -that power 
requirements for facilities essential to prolonged 
operation, in case of an event that would cause loss of 
primary and secondary utility power, can be directly 
extrapolated from the MOS-1 EBPS· requirements, since 
both route portions are .in subway, and there are no long 
interstation tunnel segments until the alignment north 
of the Hollywood Boulevard corridor needs to be con­
sidered. ( Issues related to both normal and emergency 
power supply are yet to be addressed with regard to the 
tunnels through the mountains.) 

Regarding EBPS design for the Wilshire and Vermont 
corridors, we will need to assess, more accurately than 
we have to date, the distance beyond which 34.5 KV 
voltage drop from the feed point in the MOS-1 yard 
becomes excessive. When Phase I I design resumes, we 
will need to address designs considerations similar 
to those we addressed, with the District 
engineering staff, for the conceptual design of the 
MOS-1 EBPS. 

b. A transit operation model (TOM) analysis of traction 
power requirements was carried out for the Phase II 
alignment identified as candidate alignment No. 1 
modified (CAlM) based on extrapolation from results of a 
TOM analysis of the original starter line. 

The analysis indicated that the rectifier rating select­
ed as the standard size for MOS-1 traction power substa­
tion (TPSS) is suitable for Phase II, and that by the 

2 06/29/89 
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"design year'' (2000), double rectifier/transformer units 
will be needed at each Phase II TPSS. 

Because the extrapolation method yields conservative 
results, a more exacting analysis will be performed when 
Phase II design work resumes, to see if single recti­
fier/transformers can adequately serve some TPSS 
locations for a significant initial operating time. A 
copy of the revised report is attached. 

2. Support Activities: 

' 

a. TPSS equipment room space, access and conduit 
requirements were given to facilities designers. 

b. High voltage supply and distribution designs were 
advanced to a preliminary level that enabled us to 
provide to passenger station designers requirements for 
electric power incoming service facilities, conduits, 
blockouts, and equipment entrance ways. 

c. Space requirements were coordinated with the facilities 
design group for the incoming service (DWP) and traction 
power substation rooms at Wilshire/Vermont, Vermont/ 
Beverly, Vermont/Santa Monica, Hollywood/Highland, and 
Universal City passenger stations. Preliminary equip­
ment layouts were performed for these rooms to confirm 
that the planned room configurations and allocated 
spaces are adequate. 

d. Facilities drawings for construction contracts B331 and 
B201 were marked up to identify traction power require­
ments including traction power conduits and other 
embedments as well as interfaces at panelboards, junc­
tion boxes, etc. 

e. Preliminary contact rail 
Wilshire/Vermont "Y" and 
structure to coordinate 
locations. 

designs were performed for 
MacArthur Park pocket track 
conduit stubups and walkway 

f. Design support service inputs were provided for cost 
estimating, scheduling, and equipment descriptions as 
required for development of budgets, project schedules, 
and contract unit descriptions. 

g. 

h. 

Facilities design packages 
on, and responses to the 

Support was provided 
procurement study . 

for 

were reviewed and commented 
comments were coordinated. 

the systemwide equipment 

20391 3 06/29/89 
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METRO RAIL PROJECT 
MOS-2, LPE 

TRACTION POWER SUBSTATIONS 
LOCATIONS AND EQUIPMENT SIZES 

REPORT FOR CAlM 

Prepared for 
Soutl1ern California Rapid Transit District 

by 

Metro Rail Transit Consultants 

February 1989 

The preparation of this document has been financed in part through 
a gi:-an t from the U.S. Department of Transportation, Urban Mass 
Transportation Administration, under the Urban Mass Transportation 
Act of 1964, as amended, the State of California, and the Los 
Angeles County Transportation Commission . 
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I. 

.. 

EXECUTIVE SUMMARY 

This report identifies the potential number and locations of 
traction power substations for the selected Candidate Align­
ment No. 1 Modified (CAlM) as shown on Figure 1. The report 
also evaluates the equipment sizes (ratings) necessary to 
meet the Design Year and Long-Range Design Standard 
(I.RDS) operating requirements for the combined MOS-1 and 

MOS-2 segments as defined by DD-002 1 • 

The methodology used to 
rating of substations 
analytical procedures: 

determine the spacing, 
for CAlM consists of 

locations, and 
the following 

o The minimum acceptable voltage at trains to provide the 
necessary performance for the required peak period 
service headway establishes the average distance be­
tween, and optimum location of, the substations. 

o Train size and service headway during peak period 
operation establishes the maximum load for which the 
traction power system should be designed. 

0 

0 

The maximum load on each substation is established from 
the first and second procedures . 

The required equipment continuous rating at each substa­
tion is derived from the load established by the third 
procedure. 

These procedures have established preliminary locations and 
equipment ratings for CAlM which are shown in Table 1. These 
findings are to be confirmed by a detailP.d system analysis 
during preliminary engineering and final design phases of the 
project. 

Design Di rec ti ve, Accommodation of Patronage Growth, Metro 
Rail Project, Long-Range Design Standard . 

02/15/89 1 SDE7255 
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TABLE 1 

CAlM 

Substation Locations and Power Rectifier Ratings 

Substation Rectifier Rating_ (kW) 
Locations Desi9.n Year* LRDS** 

Wilshire/Vermont 2 X 2,500 2 X 2,500 
Wilshire/Western 2 X 2,500 2 X 2,500 
Vermont/Beverly 2 X 2,500 2 X 2,500 
Vermont/Sunset 2 X 2,500 2 X 2,500 
Hollywood/Western 2 X 2,500 2 X 2,500 
Hollywood/Vine 2 X 2,500 2 X 2,500 
Hollywood/Highland 2 X 2,500 2 X 2,500 
Vent Shaft 2 X 2,500 2 X 2,500 
Universal City 2 X 2,500 2 X 2,500 
North Hollywood 2 X 2,500 2 X 2,500 

* Six-car trains at 6-minute headway over branches and 
headway over common alignment 

** Six-car trains at 3-minute headway over branches and 
headway over common alignment 

.. 

02/15/89 3 

3-minute 

2-minute 

SDE7255 



• 

• 

• 

II. 

III. 

IV. 

BACKGROUND 

This report provides the results of the study performed under 
Limited Preliminary Engineering for the selected Locally 
Preferred Alignment (LPA), identified as CAlM. The study 
covers a preliminary evaluation of traction power substation 
locations for this alignment, the load on each substation, 
and the proposed de equipment ratings. The evaluation covers 
the requirements for train service over the combined MOS-1 
and LPA segments, for the Design Year, and Long-Range Design 
Standard (LRDS) as defined by Design Directive DD-002. 

CRITERIA AND METHODOLOGY 

The determination of substation locations and capacities is 
based on the Metro Rail Project System Criteria for traction 
power and on the methodology used in a previous study 1 

performed for the original starter line between Union and 
North Hollywood stations.· The evaluation of substation 
spacing for each candidate alignment is based on the P.Stab­
lished vehicle performance characteristics, corrosion control 
requirements, and existing traction power wayside distribu­
tion parameters. 

The evaluation of the traction power system total capacity 
and individual substation ratings is based on extrapolation 
from the results of a study performed ·by transit operation 
model (TOM) analysis of the original starter line. 1 

The evaluation of substation equipment sizing (rectifier and 
de switchgear ratings) is based on the maximum load demand 
during peak period service opeiation and recognized standard 
ratings for this class of equipment. 

CAlM PARAMETERS 

The alignment used for the study is shown diagramatically on 
F'igure 2 and identified as CAlM. It extends from Wilshire/ 
Al var ado Station to the LPA terminal stations identified as 
Wilshire/Western and North Hollywood. 

The operating parameters used in performing the study are 
based on those given in the SEIS/SEIR 2 and DD-002, and are 
described as follows: 

Report WBS~-72-G12, Traction Power System Study, July 
1985. 

2 Draft Supplemental Environmental Impact Statement/ 
Subsequent Environmental Impact Report, Los Angeles Rai 1 
Rapid Transit Project, Metro Rail, November 1987 . 

I 
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• 0 The traction power system design is based 
maximum number of cars per train and 
headway to be used during peak period service. 

on the 
shortest 

o At the Design Year, six-car trains will operate at. 
a headway of 6-minutes over the two branches and at 
a headway of 3-minutes over the common alignment between 
Wilshire/Vermont and Union stations. 

o For the LRDS, six-car trains will operate at a 
headway of 3-minutes over the two branches, and at 
a headway of 2-minutes over the common alignment. 

V. TRACTION POWER SUBSTATION LOCATIONS 

.Previous traction power and corrosion control studies 
performed for the Metro Rail Project have confirmed that 
for a 750-V de traction power system, substations should 
be located at stations, and with an average spacing 
between substations of one mile. These factors ensure 
that an average voltage of not less than 650 V is 
maintained at the vehicle power pick-up shoes during 
peak period service with all substations in operation. 
The proposed locations and estimated distances between 
traction power substations for CAlM are shown on Figure 
2. 

VI. TRACTION POWER SYSTEM LOAD 

A. 

The evaluation of load on the LPA segment traction 
power system is based on peak period service require­
ments, the stated criteria and methodology, and extra­
polation of the data obtained from the previous study 
for the original starter line. Load calculations are 
attached as Appendix A. 

Peak Period Service Loaq 

The previous study! performed on the original starter 
line established the traction power load during peak 
period service. A TOM program simulation was made for 
six-car trains operating at 2-1/2-minute headways over a 
distance of 17.87 miles between the Union and North 
Hollywood terminal stations. The peak period load on 
the traction power system was established as being in 
the order of 72,000 kW. This data is derived from Table 
3-3A of that study, which is included in Appendix B. 
The original traction power system incorporated 16 
substations, spaced apart at distances varying between 
0.6085 and 2.4256 miles. 
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The average load 
between 3,700 kW 
value of 4600 kW. 
of alignment was: 

varied demand on 
and 5,200 
The average 

each substation 
kW, with an 

load demand 
average 

per mile 

72,000 = 4063 kW 
17.87 

B. LPA Seqment Peak Period Service Load 

The preliminary 
load on the LPA 
be extrapolated 
previous system 
dology: 

evaluation of peak period service 
segment traction power system can 

from the data derived from the 
study 1 by the following metho-

0 

0 

0 

The calculation of average load demand is 
based· on the formulae used for the previous 
system study 1 to convert the output data from 
the TOM r.omputer simulation program 7. These 
formulae arc:! given in Appendix C. 

The peak period T.RDS load demand per mile on 
the original starter line traction power 
system, with six-car trains operating at 
2-1/2-minute intervals, can be converted to an 
"equivalent value" average load per mile of 
alignment for a single car by means of the 
referenced formulae. This value of load is 
used as the basis for establishing the load 
on the traction power system for the LPA 
se<Jment. 

The CAlM alignme,nt between Wilshire/Alvarado 
and the Wilshire/Western and North Hollywood 
stations comprises approximately. 12.82 miles 
of double-track mainline, with 11 passenger 
stations and 10 traction power substations. 
The traction power system capacity is based on 
peak period service over the two branches. 

C. Design Year Service Load 

0 

0 

02/15/89 

At the Design Year, peak 
be performed by six-car 
headways of 3-minutes over 
6-minutes over the two branch 

period service will 
trains opera ting at 

the trunk line and 
lines. 

The traction power system load 
from the "equivalent value" 
7,184 kW for the trunk line 
the two branch lines. 

and 
and 

7 

was calculated 
established as 

78,615 kW for 
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VII. 

0 The .average substation load 
3,036 kW for trunk substations and 
branch substations. 

demands 
3,179 kW 

are 
for 

D. LRDS Service Loads 

0 

0 

0 

The LRDS peak period service 
by six-car trains operating 
minutes over the trunk line 
the two branch lines. 

The traction power system 
from the "equivalent value" 
the trunk line and 40,474 
branch lines. 

will be performed 
at headways of 2-
and 3-minutes over 

loads calculated 
were 8,798 kW for 
kW for the two 

The average substation load demands are 4,399 kW 
for trunk substations and 4,497 kW for branch 
substations. 

LPA SEGMENT TRACTION POWER SUBSTATION EQUIPMENT CAPACITY 

The major items of substation equipment, whose capacity 
is dependent on the load for peak period train opera­
tion, are the transformer/rectifier units and de 
switchgear. Based on established cr.i teria 1 for traction 
power system design, all substations shall have 
provision for two transformer/rectifer units of equal 
capacity to meet the full system LRDS service load 
demand and provide partial redundancy. 

Each transformer/rectifier unit will have a two-hour 
overload capability of 163 percent of its continuous 
rating. This overload capability can be used to meet 
the peak period service load and- abnormal loading 
conditions caused by a substation outage. This overload 
capability is not normally used, however, for the 
evaluation of transformer/rectifier rating for peak 
period load under normal operating conditions because of 
the reduction of de voltage level at the substation bus. 

The de switchgear ratings are based on the nverload 
capability of the selected transformer/rectifier units 
and nn the load imposed by trains operating on each 
segment of railtrack supplied from the substation. 

A. Rectifier Transfnrmer Capacity 

0 nased on the average load per mile of track, 
two 2,500 kW transformer rectifier units will 
have to be installed at all trunk and branch 
line substations in order to satisfy the peak 
period service for the Design Year. 
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0 The 
will 

two 2,500 kW transformer rectifier 
also support the LRDS peak 

service. 

units 
period 

B. 750-V De Switchgear Rating 

0 

0 

02/15/89 

The switchgear 
unit cathode 
current rating 
two-hour overload 

bus and transformer/rectifier 
circuit breaker continuous 
will match the rectifier 

rating as follows: 

2,500 kW transformer/rectifier unit 
overload rating= 2,500 x 1.63 = 4,075 kW 

Therefore:' Main bus and cathode circuit 
breaker rating will be not less than: 

4075 X 10 3 = 5433 A 
750 

2-hour 

Feeder circuit breaker current rating will be 
based on the LRDS service load, with 6-6ar 
trains operating at 2-minute headways. From 
the previous sytem study 1 performed for LRDS 
service, it was established that the required 
continuous current rating of the 750V de 
feeder circuit breakers was 4,000 A. 

END OF REPORT 
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APPENDIX B 

TABLE 3-3A 

COMPLETE STARTER LINE CONFIGURATION (2-1/2-HIN HEADWAY) 
NORMAL OPERATING CONDITION 

SUBSTATION AVERAGE LOAD AND TRAIN VOLTAGE 

Substation 
Location 

Union 

Civic Center 

5th/Hill 

7th/Flower 

Wilshire/Alvarado 

Wilshire/Vermont 

Wilshire/Normandie 

Wilshire/Western 

Wilshire/Crenshaw 

Wilshire/La Brea 

Wilshire/Fairfax 

Fairfax/Beverly 

Fairfax/S. Monica 

La Brea/Sunset 

Hollywood/Cahuenga 

Vent Shaft: 
Sta. 876+63· 

Universal City 

North Hollywood 

Spacing 
(Hiles) 

0.8356 

0.4595 

0.5473 

l. 1178 

1.0412 

0.5981 

0.4245 

0.6085 

l. 4161 

0.9463 

0.8341 

1.0654 

l. 3445 

0.9922 

2.4356 

1.0125 

2.1885 

Rectifier 
Rating 

(MW) 

2 X 2.5 

2 X 2. 5 

0 

2 X 2.5 

2 X 2.5 

2 X 2.5 

0 

2 X 2.5 

2 X 2.5 

2 X 2.5 

2 X 2;5 

2 X 2.5 

2 X 2.5 

2 X 2.5 

2 .• 2. 5 

2 X 2.5 

2 X 2.5 

2 X 2.5 

Average 
Load 
Demand (MW) 

3. l 

4. 7 

0 

5.0 

4.7 

5.1 

0 

5.1 

4. 6 

4. 7 

4.2 

4. 4 

4.7 

4. 8 

5.2 

4. l 

4. 5 

3.7 

• 
Required 
Minimum 
Capacity 

(MW) 

2.1 

3.1 

0 

3. 3 

3.1 

3. 4 

0 

3.4 

3.1 

3. l 

2.8 

2.9 

3.1 

3.2 

3.5 

2.7 

3.0 

2.s 

•• 
Train 
Minimum 
Voltage 

693 

711 

669 

699 

694 

706 

669 

710 

700 

692 

708 

703 

690 

69 3 

648 

689 

676 

• Average load demand divided 
capability of 150\ rating. 

by rectifier 2-hr overload 

*• Minimum voltage at a train operating between adjacent stations . 
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PHASE II INTERIM STATUS REPORT 
COMMUNICATIONS 

JUNE 30, 1989 

This report summarizes communications system design work for Phase 
II of the Metro Rail Transit system accomplished during the work 
program period ending June 30, 1989. The work tasks were assigned 
with the understanding that an interim report would be prepared at 
at the conclusion of Part A, after which the worl{ might be 
interrupted for a period of a few weeks or months. Initially the 
interim report was scheduled for April 28, 1989; and was subse­
quently rescheduled for June 30, 1989, 'and as of that date all 
Phase II work was halted. This report briefly addresses tasks 
that will be resumed, using the work products that are in various 
stages of completion as of June 30, 1989. 

Limited Preliminary Engineering (LPE) refers to a work program in 
which certain Phase II preliminary design work was done just prior 
to work summarized in this Interim Report. 

Work Planned 

Six areas of communications systems work were planned: 

1. Preliminary Design Specifications 

The equipment specifications developed for MOS-1 will be 
reviewed for applicability and interface with Phase II 
procurements. The CUDs developed for Phase II will be 
refined as required. Development of preliminary specifica­
tions will be initiated after contract units are identified. 
Requirements for compatibility with MOS-1 equipment will be 
listed and an equipment interface listing will be established 
for each contract. 

2. Radio, CCTV and PA Requirements 

Incorporate Limited Preliminary Engi11eering requirements for 
radio, CCTV, and PA into equipment concepts. 

_3. Emergency and Access Management 

4. 

Establish 
tion and 
station 
concepts 
system. 

and refine emergency management, intrusion detec­
access control system requirements for Phase I I 

and vent shafts and develop compatible design 
for integration into MOS-1 voice and SCADA sub-

Seismic and Gas Detection 

Establish and incorporate Phase II seismic and gas detection 
requirements into preliminary specifications. 

06/29/89 1 20392 
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5. Redundancy Requirements 

Analyze potential requirements of redundant communications 
during RCC down time. 

6. SCADA Integration 

Perform analysis of SCADA software and hardware modifications 
needed for addition of the Phase II system to existing MOS-1 
equipment. 

Work Not Anticipated 

LAPD Radio Requirements 

Additional design study became necessary to consider the Los 
Angeles Police Department radio requirements in the under­
ground portion of the Metro Rail, and to evaluate the design, 
cost and operational consequences for Phase II. 

Work Accomplished and Work Products 

1. 

2. 

Preliminary Design Specifications 

In the Phase II, Part A activities, work that was begun in 
the LPE activities was continued, especially in the reviews 
and analysis of MOS-1 communications designs, for direct or 
modified applicability into the Phase II designs. The review 
and analysis extended beyond the design specifications used 
for procurement of the MOS-1 Communications design, into the 
design documents submitted by the A640 Contractor. The 
Contractor's designs have advanced to the review portion of 
Preliminary Design cycle. Using the design information from 
these design reviews we have started to implement basic 
detail designs into the Phase II preliminary work. A systems 
procurement study has been initiated (discussed in a separate 
interim report), the results of which will affect the com­
position of design specifications for some or all of the 
Phase II Commu11ications subsystems. Communications staff 
support was continuously required to assist in formulating 
the procurement study alternatives. 

Radio, CCTV and PA Requirements 

A preliminary radio frequency (RF) power budget was developed 
to assess the power needed for the radio subsystem. The RF 
power budget is being used to determine base station repeater 
locations. Early preliminary design of the Communications 
subsystems were performed to develop approximate equipment 

·quantities, equipment room space requirements and order of 
magnitude cost estimates. 
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3. Emergency and Access Management 

Conceptual designs were begun, based on review of MOS-1 
requirement extrapolations. 

The fire detection and suppression requirements have been 
reviewed by the Fire/Life Safety Committee. Several modifi­
cations can be made which may result in fewer monitoring 
devices, and potentially, some reductions in floor space, 
wiring, and indications. We are in the process of verifying 
these potential savings at this time. 

4. Seismic and Gas Detection 

5. 

We have 
analyzer 
section, 
locations 

begun 
units 
based 

estimating gas monitoring locations and 
within each passenger station and tunnel 
on the consideration that all of Phase II 

are classified as "gassy". 

Contractor implementation of the MOS-1 gas monitoring equip­
ment has revealed that the central analyzer units, with 
necessary peripheral equipment, require more TC&C room space 
than first considered, and that all the apparatus must be 
powered by UPS power. These factors must be considered in 
Phase II equipment . 

Redundancy Requirements 

Consideration has been given to studying means of providing a 
totally independent means _of communicating from underground 
Metro Rail locations to the "outside world" in the event of a 
catastrophe that would knock out the normal and emergency 
communication routes that go through the RCC. No specific 
work has begun on that study. 

6. SCADA Integration 

No specific work has been done to integrate the MOS-1 SCADA 
system across the boundary between it and the Phase I I 
facilities and systems that will be under centralized super­
visory control form the RCC. When Phase II design resumes, 
the task will begin with the assessment of approximately how 
much parallel capability will be needed at the RCC. 

Unanticipated Work Accomplished 

LAPD Radio Requirements 

The Los Angeles Police Department has requesting additional 
radio frequency capability to be installed in underground 
portions of Metro Rail system. The design of this radio 
system addition is still in its conceptual phase. Major 
impact on floor space in the TC&C rooms and the communi-
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cations equipment rooms in the Rail Control Center is anti­
cipated. 

The LAPD radio requirements have not bee·n entered into the RF 
power budget discussed under #2 above . 
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PHASE II INTERIM STATUS REPORT 

Operations and Maintenance Planning 
June 30, 1989 

I. INTRODUCTION 

The O&M discipline provides support to the O&M Committee for 
Phase II through participation at meetings and as a liaison 
with MRTC disciplines. Deliverables include a maintain­
ability analysis report, and a maintenance equipment summary 
report. Due to work performed on the Hollywood Area Pocket 
Track Study, some work originally planned was deferred. 

II. AWP REQUIREMENTS-PART 11 A11 

The AWP requirements 
following: 

for Part "A" work include the 

1. Maintainability analysis of line sections and struc­
tures report 

2. Maintenance equipment summary report 

III. ADDITIONAL WORK NOT ANTICIPATED 

At the District's request, MRTC was directed to prepare an 
analysis to determine the optimum location for a pocket 
track along Hollywood Boulevard. Concerns expressed from 
the City of Los Angeles relating to potential negative 
construction· impacts on the surrounding businesses have 
caused a re-examination of the current pocket track location 
on the west end of the Hollywood/Vine Station. 

IV. SUMMARY OF WORK AND DELIVERABLES 

19842 

1. The major work product of the O&M Staff for Part A was 
preparation of the pocket track study. 

Numerous working sessions were held with District 
representatives to discuss the operational, main­
tenance, business, construction, traffic and cost 
impacts related to locating the pocket track. 

The Hollywood area pocket track report was prepared in 
final draft form and distributed for SCRTD to prepare 
the conclusion and recommendation in April, 1989. 
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O&M Planning 
06/29/89 
Page 2 

District input on the conclusion and recommendation 
section was received at MRTC the week of June 19. MRTC 
has issued the final report. 

2. Maintainability Analysis of Line and Structures 

The maintainability analysis of line sections and 
structures has been initiated. Work to date has 
been identifying various maintenance procedures 
(e.g. custodial room/closet location access, line sump 
pump pit clean-out) that can be more easily accommo­
dated through minor design features. Facility design 
has not yet progressed to the point at allowing 
completion of the analysis. 

Much of the work to date has focused on the discussions 
and coordination of issues with in-house architects and 
mechanical discipline staff. 

3. Maintenance Equipment Summary Report 

The maintenance equipment summary 
prepared during Part B activities. 
precluded further Part A work . 

report will be 
Budget limitations 

V. REVIEW OF WORK BY OTHERS 

19842 

The O&M discipline has been involved in the review and 
comment of the following Phase II contracts: 

o Phase II Conceptual Design Review of station Contracts 
B240, B250, B270, B280, and B300 

o B201 Line Section Alvarado to Vermont Station 
(In-Progress) 

o B330 Line Section-Universal City to North Hollywood (In 
Progress) 

o B33 l Line Section-Universal City to North Hollywood 
(In-Progress) 
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PHASE II INTERIM STATUS REPORT 

Safety, Assurance and Security 
June 30, 1989 

I. INTRODUCTION 

This report encompasses the verification of emergency exiting 
capability of the following stations and the determination of 
the adequacy of the existing DWP water distribution system to 
supply the required flow/pressure to the fire suppression 
systems of the following station and line section contracts. 

A. RED LINE STATIONS/LINE SECTIONS 

1. Wilshire/Alvarado - Wilshire/Vermont Line Section, 
with Pocket Track (B201) 

2. Wilshire/Vermont Station (B211/B215) 

3. Wilshire/Vermont - Vermont/Beverly Line Section and 

4. 

5. 

6. 

7. 

8. 

9. 

Vermont/Beverly Station, with Crossover (B241) 

Vermont/Beverly - Vermont/Sunset Line Section and 
Vermont/Santa Monica Station (B251) 

Vermont/Sunset - Hollywood/Western Line Section and 
Vermont/Sunset Station, with Crossover (B261) 

Hollywood/Western Station (B271) 

Hollywood/Western - Hollywood/Highland Line Section 
and Hollywood/Vine Station, with Pocket Track 
(B281) 
Hollywood/Highland Station (8301) 

Universal City Station - Ventura 
Section, with Vent Structure (B331) 

Freeway Line 

B. ORANGE LINE STATIONS/LINE SECTIONS 

1. 

2. 

06/29/89 

Wilshire/Vermont - Wilshire/Western Line 
and Wilshire/Normandie Station (B221) 

Section 

Wilshire/Western 
Tailtrack (B231) 

Station, with Crossover and 

1 20393 
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II. ANNUAL WORK PLAN REQUIREMENTS - PART "A" 

A. EMERGENCY EXITING 

Review conceptual station designs 
to emergency exiting criteria 
approved projected patronage data. 

to verify conformance 
requirements, using 

B. WATER SUPPLY ANALYSIS 

Perform preliminary hydraulic calculations for station 
and line section fire suppression systems to determine 
flow/pressure demands. Review DWP Service Analysis 
Reports to verify adequacy of existing DWP water distri­
bution system to meet required demands. 

III. ADDITIONAL WORK THAT WAS NOT ANTICIPATED 

A. 

B. 

MULTIPLE STATION ENTRANCE CONFIGURATIONS 

Due to the complexity of Wilshire/Vermont Station siting 
considerations, multiple station layouts and entrance 
configurations were proposed by the architectural staff. 
Layouts of each proposal were reviewed to determine 
potential impact on emergency exiting times and travel 
distances. 

DETERMINE CONCEPTUAL STAIR/ESCALATOR CAPACITY 
REQUIREMENTS 

-
Using verbal information and generic sketches provided 
by architectural design staff, an order of magnitude 
number of required emergency exit lanes was determined 
for six (6) stations based on patronage data in D-001, 
Revision 1. 

IV. ·sUMMARY OF WORK AND DELIVERABLES 

A. WORK ORIGINATED BY SAFETY, ASSURANCE & SECURITY 

06/29/89 

1. Computer generated exiting calculations and letter 
reports were developed for seven (7) stations based 
on input provided by design staff. This infor­
mation was submitted to design personnel. See 
Attachments A, A.l, Band C. 

2. Through coordination with LAFD representatives, 
MRTC obtained a DWP Service Analysis Report (flow/ 
pressure report) for the proposed point of 
connection to the DWP water distribution system at 
the B331 vent structure . 

2 20393 
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3. Computer generated hydraulic calculations were 
developed for the B331 tunnel fire suppression 
system. Calculations were based on the wet stand­
pipe system design depicted in the prefinal (85%) 
design review submittal. System flow/pressure 
demand was compared to existing DWP capability and 
a letter report was issued indicating compliance 
with criteria requirements. See Attachment D. 

B. REVIEW OF WORK BY OTHERS 

06/29/89 

1. As a basis for performing preliminary emergency 
exiting calculations for the Wilshire/Vermont 
Stations, prelimina·ry architectural drawings and 
sketches showing proposed station layout, platform 
plans, ancillary plans, and station longitudinal 
sections were reviewed. These drawings ·were 
provided by architectural personnel. Approximately 
three (3) different station layouts/entrance 
configurations were reviewed. 

Preliminary calculations for the remaining six ( 6) 
Red Line stations covered by this report were based. 
on a verbal. description of a generic station, 
provided by architectural staff. The Phase II 
final conceptual design drawings distributed for 
review in May 1989 were not of sufficient detail to 
perform emergency exiting calculations, therefore 
none were developed 

Projected patronage data used for all preliminary 
emergency exiting calculations performed for Phase 
I I was that contained in DD-001, .Revision 1. 

2. As a basis for performing tunnel wet standpipe 
syslwm hydraulic calculations for .Contract B331, 
the mechanical drawings issued as a part of the 
prefinal ( 85%) design review submittal were re­
viewed. Additionally, the DWP Service Analysis 
Report obtained through LAFD was reviewed in 
determining the capability of the tunnel wet 
standpipe to perform as. required. 

The design of utilities. for the remaining Red Line 
stations/line sections covered by this report did 
not progress to a point sufficient to determine the 
proposed points of connection to the DWP water 
distribution system. Due to this fact, no work on 
the task of determining the adequacy of the 
existing water distribution system was performed . 

I 

3 20393 



.\ 

• 

• 

IV. PLANS FOR FUTURE WORK 

A. .EMERGENCY EXITING 

B . 

06/29/89 

Preliminary emergency exiting calculations will be 
developed based on the final design 30% review submittal 
for the seven (7) Red Line stations covered by this 
report. Recommendations will be developed to address 
areas of non-compliance, if any, and to otherwise 
enhance station emergency exiting. Final emergency 
exiting calculations will be based on the final design 
85% review submittals. 

Upon resurrection of design activities for the two (2) 
Orange Line stations included in this report, the 
appropriate emergency exiting calculations previously 
developed and included in the September 1984 Metro Rail 
Project Station Exiting Calculations Report will be 
reviewed and refined to reflect revised patronage data 
from DD-001, Revision 1 and any proposed revisions to 
station configurations. Final emergency exiting 
calculations for these stations will be based on the 
final design 85% review submittals. 

WATER SUPPLY 

Once utilities design for the Red Line stations and line 
sections is developed to the degree that points of 
connection to the DWP water distribution system can be 
determined, DWP Service Analysis Reports for the appro­
priate locations will be requested through the project 
LAFD representatives. Station and line section vertical 
alignment and fire suppression system schematic drawings 
will be reviewed. Hydraulic calculations will be 
developed to determine flow/pressure demands at each 
proposed point of connection. These demands will be 
compared to the _DWP system capability to determine 
compliance with criteria requirements. A final report 
will be issued based on the final design 60% review 
submittal . 

4 20393 



• 

• 

• 

ATTACHMENT A 89-~2583 

® Rolf Jensen & Associates, Inc . REC~f ,J i.:L.. 
FIRE PROTECTION ENGINEERS• BUILDING CODE CONSULTANTS 

MAR271989 
March 23, 1989 FAX 0.C.C. 

(213)622-4670 

Mr. Malcolm Ingram 
Metro Rail Transit Consultants 
548 South Spring Street, Seventh Floor 
Los Angeles, California 90013 

WILSHIRE/VERMONT EXIT CALCULATIONS 

Malcolm: 

Enclosed are the preliminary exit calculations for the 
Wilshire/Vermont Station with the maximum egress times as 
follows: 

Location of Discounted Escalator Egress Time (minutes) 

Lower Platform (.LPE) 
Upper Platform (.UPE) 
Concourse ( .CE) 

4.929 
4.883 
4.954 

All egress times are under 6 minutes and comply with the 
Fire/Life Safety Criteria. 

We have the following comments on the review of the drawings. 

Drawing 
Number Comment 

SKA-12 Auxiliary Power & Battery Room and Air Supply Room 
have openings directly into the emergency exit 
passageway which are not permitted by Section 3312(a) 
of the UBC. A vestibule has been previously accepted 
as an alternate by the Fire/Life Safety Committee for 
other stations. 

Please give me a call if you have questions. 

Sincerely, 

Christopher L. Vollman, P.E. 

CLV:jmp - H3275 Wilshire/Vermont 

4949C 
5252 Hollister Road • Houston, Texas 77040 • 713/462·1840 • FAX 462-0812 



:HERGENCY EXITIN6 CALCULATIONS SHI I OF 4NILYEROY.LPE 

OAJE: 3/22/89 BY: EHS STATION: WILSHIRE /YERHONJ 
NET PLATFOH AREA: UPPER= 

•
. 'cUPANT LOAD CALCULATION 

·---------------------

9010 LOWER = 12384 
DESIGN YR 

,·cAK HOUR 

LINK LOAOS: INBOUND 
OUTBOUND 

ENTRAINING LOAOS: INBOUND 
OUTBOUND 

A.H. 

11420 
5662 

2863 
806 

PEAK 15 HINUTE LOADS [=PEAK HR. LOAO , I.IS I 41 

--------------------
LINK LOAOS: INBOUND 3284 

OUTBOUNO 1628 

P.H. 

4862 
9766 

1999 
1130 

1398 
2808 

ENTRAINING LOADS: INBOUND 824 S7S 

• 

• 

OUTBOUNO 232 325 

PEAK HEAONNY INBOUND 3.0 3.0 
OUTBOUND 3.0 3.0 

CALCULATED TRAJN LOAO [=PEAK 15 HIN. LINK LOAO / INO. OF HEAOWAYSIJ 
--------------------- [NO. OF HEAONAYS =iNTE6ERl!S HIN. / HEAONAYIJ 

INBOUND 
OUTBOUNO 

[USE NOT<t320l 

A.H. 
657 
326 

P.H. 
280 
Sb2 

PEAK ENTRAININ6 LOAO =[PEAK 15 HIN. LOAO x 14, HEADWAY / 15 HIN.il 
-------------------- A.N. P.N. 

INBOUNO 
OUJBOUNO 

!60 
186 

460 
260 

TOTAL OCCUPANT LOAD [=CALCULATED TRAIN LOAD + PEA>: ENIRAININ6 LOAOJ 

'JPPER PlAIFORH 
LONER PLA TFORH 

A.H •. 
150b 
1980 

OENSin [=NET PLAJFORH AREA / PEAK ENTRAININ6 LOAD 
A.H. 

[NOT < 4 SQ.FT. / PERSON] UPR 48.44 
LNR 18. 76 

STATION OCCUPANT LOAO [=LONER + UPPER] 3486 

TOTAL OCCUPANT LOAO FOR CALCULATIONS 3486 

P.H. 
1580 
1780 

P.H. 
34. b~, 
2b.92 

]360 



EMERGENCY EIIT CAPACITY 

STATION: V!LSH!RE /VERMONT DATE: 3/22/89 

• -!T _LANES_ AND_ CAPACITY _PROVIDEO 

ELEMENT DIRECTION NUIIBER x LANES x CAPACITY 
/ LANE 

Lo•er Platloro to Uoper Platloro 

Stairs -up 4 3 
-do•n 0 0 

Escalators-up t 3 2 
-doNn 0 0 

E1er. -up 4 4 
Stairs -do•n 0 0 
• Discounted 

34 
Through Fare Barriers !South) 
-----------------------------
Turnstiles 4 
Fare Gates 0 
Service Gates I 
Eoergency Gates 2 

Fare Barriers to Sale Area !South) 
----------------------------------
"~-lirs -up 

• -do•n 
Lalators·up 

-do•n 
Eaer. 
Stairs 

-uo 
-do•n 

2 
0 
2 
0 
0 
0 

2 
2 

3 
0 
2 
0 
0 
0 

Total 

Total 

Total 

EMERGENCY Ell! WluTH TEST 

Miniouo Platforo Exit Width 

35 
40 
35 
40 
35 
40 

25 
50 
50 
50 

35 
40 
35 
40 .. 
JJ 

40 

BY: 

= 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 

= 
= 
= 
= 
= 
= 

SHT 2 OF 4V!LVERDY.LPE 

EHS 

PPM 

420 
0 

210 
0 

5b0 
0 

1190 

100 
0 

100 
200 

400 

210 
0 

140 
0 
0 
0 

350 

Uoper Platloro to Concourse 

Stai rs -uo 
-do•n 

Escalators-up 
-do•n 

Eoer. -up 
Stairs -do•n 

4 
0 
4 
0 
2 
0 

Through Fare Barriers !North) 

Turnstiles 4 
Fare Gates 0 
Service Gates 
Eoergencv Sates 2 

Fare Barriers to Sale Area !North! 

Stairs -up 2 
-do•n 0 

Escalators-uo 2 
-down 0 

E1er. -up 0 
Stairs -down 0 

FARE BARRIER fEST 

[=Net Pla!foro Area /17So.Ft. per Person, 50 Persons per Ft.I] 

Arrav 
Caoacitv of Fdre Gates dnd Turnstiles 

Percent of Total Caoacity 
Miniouo Width Required : Uo.= 25.74 Lo•er= 35.38 
Width Provided: Up.= 44.00 Lower= b2.33 !NOHRE9U!REDJ 

• 

3 
0 
2 
0 
2 
0 

24 Total 

l 
I 
2 
2 

3 
0 
2 
0 
0 
0 

Total 

Total 

So:ith 
100 

25.00 

35 
40 
35 
40 
35 
40 

25 
50 
50 
50 

35 
40 
35 
40 .. 
JJ 

40 

420 
0 

280 
0 

140 
0 

----------
840 

100 
0 

100 
200 

--------
400 

210 
0 

140 
0 
0 
0 

----------
350 

North 
(0,) 

25. (IQ 
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ENER6ENCY EXIT CAPICITY TESTS 

STATION: WILSHIRE /VERNONT DATE: 3/22/89 
Test I 

SHT 3 OF 4WILVERDY.LPE 

BY: EHS 

Lvicuate Total Occupant Load fro1 Platfor1ls) in 4 1inutes or less. 

Wll•aiting tioe at platforo exit,) = Occupant Load / Exit Capacity 

WIU = 
WIL = 

I24b 
1980 

I 
I 

840 
1190 

Test 2 

= 
= 

1.483 Ninutes 
I. bb4 Ni nut es 

Evacuate Total Occupant Load froo the oost re1ote point on the 
platforo to a Doint of safety in b oinutes or less. 

Walking Tioe for longest exit route 

T = TI + T2 + 13 + T4 +TS+ Tb 
Feet 

Tl lon Io•er olatforol 90 
T2 lolatforo to platforol-up 30 
T3 lon upper platforol S4 
T4 lplatforo to concoursel-up 19 
TS lon concourse to safe areal 24 I 
Tb !concourse to qradel-up 40. 5 

!itional Waiting Tioe at Platforo Exits 

lWlL- Tl!= l.bb4 
!WlU-WILl= 1,483 

0. 4SO = 
1. bb4 = 

Additional Waiting Time at Fare Barrier 

/ FPN 
200 
50 

200 
50 

200 
50 

= Ninutes 
0.4SO 
O.bOO 
0.270 
0.380 
1. 20S 
0.810 

----------
T = 3. 715 

1.214 Ninutes 
0.000 Ninutes 

Occupant Load at Concourse= Total Occupant Load ILo•er Platforol - Lo•er Platform Eoerqencv Stair 4 Minute Capacitv 
+ Total Occupant Load lUooer Platforol - Upper Platforo Eoergency Stair 4 Minute Capacitv 

1980 - 14 , 5b0 I + 150b 

W2 ~ Concourse Occupant Load/ Sate Capacity 
W2 = 14b BOO = 
IW2 - Wl)= 1.183 1. bb4 = 

Additional Waiting Tioe at Concourse Exits 

W3 = Concourse Occupant Load/ Exit Capacity 
W3 = 94b I 700 = 
IW3 - Wli= 1.3SI I .bb4 = 

- 14 X 

1. 183 
0. 000 

1.351 
0.000 

Total Exit Tioe I=T+lWI-Tll+lWIU-WlL)+lW2-Wll+lW3-Wlll 

'TOTAL = 4. 929 MINUTES [NOT > b NINUTESl 

140 ! = 

ttinutes 
l'linutes 

l'tinutes 
Ninutes 

Nor th: 
South: 

North: 
South: 

94b Patrons 

Check for Unbalanced Flo• 
~73 
473 

473 
473 

I 

I 
40t' = 
400 = 

}50 = 
350 = 

I. I a; 
1. 183 

I. 35 I 
!. 351 



EMERGENCY EXITING CALCULATIONS 

.STATION: WILSHIRE /VERMONT DATE: J/22/89 8'/: 

SHT 4 OF 4WILVERDY.LPE 

EHS 

CIAL CONSIDERATION - Lower Platforo Occupants Use Eoer. Stairs Only. 
Test I 

Ev•cuate Total Occup•nt Lo•d froo Platforo in 4 oinutes or less. 

NIU= 1580 840 = I.BBi Minutes 

Test 2 

Evacuate Total Occupant Load froo the oost reoote Point on the 
platfor1 to a point of safetv in b 1inutes or less. 

Waiting Tioe at Platforo Exits 

IWIU-TJI= 1.881 0.270 = I.bl I Minutes 

Waiting Tioe at Fare Barrier 

Occupant Load at Concourse= Total Occupant Load luPperl - Upper Plat­
faro Eoergency Stair 4 Minute Capacity 

1580 - 14 X 140 i = 1020 Patrons 

North: W2U = 510 / 400 = 1.275 
•• ,,,th: W2U = 510 / 400 = 1.275 

J.881 0.000 ..• J - WlU= 1.275 = l'tinutes 

Waiting Tioe at Concourse Exits 

!hnutes 
!hnutes 

North: 
South: 

W3U • 
WJU = 

510 / 
510 / 

350 = 
350 = 

1.457 Minutes 
I. 457 Minutes 

• 

WJU - NIU= 1.457 I.SB! = 0. 000 Mi nut es 

Total Exit Tiae [•IT3+T4+T5+Tol+IWIU-T31+1W2U-WIUl+IW3U-WIUIJ 
Upper Pl atf oro 

Total• 4.270 Minutes [Not > o Minutes] 

Total Exit Ti oe 
Lower Plat faro 

Total • 1980 

[=Occupant Load / Eoer. Stair Capacity! 

5o0 = 3.536 Minute~ 



E"ERSENCY El!TlNS CALCULATIONS SHT l OF mi.YERDY.UPE 

STATION: WILSHIRE /YER"ONT DATE: 3/22/99 BY: EHS 

•

NET PLATFO" AREA: UPPER= 
TU PANT_ LOAD_ CALCULATION 

9010 LOWER • 12394 
DESIGN YR 

iEAK HOUR 

LINK LOADS: INBOUND 
OUTBOUND 

ENTRAINING LOADS: INBOUND 
OUTBOUND 

11420 
5662 

2863 
B06 

PEAK 15 "!NUTE LOADS !=PEAK HR. LOAD, I.IS/ 41 

LINK LOADS: INBOUND 3284 
OUTBOUND 1628 

ENTRAININ6 LOADS: INBOUND B24 
OUTBOUND 232 

PEAK HEADNNY INBOUND 3.0 
OUTBOUND 3.0 

4862 
9766 

1999 
1130 

me 
2BOB 

575 
325 

3.0 
3.0 

CALCULATED TRAIN LOAD !=PEAK 15 "IN. LlNK LOAD/ IND. OF HEADNAYSIJ 
--------------------- !NO. OF HEADWAYS =INTEGERIIS "IN. / HEADNAY)l 

• 
INBOUND 
OUTBOUND 

!USE NOT<l320l 

A.". 
657 
326 

• 

PEAK ENTRAIN INS LOAD =!PEAK 15 "IN. LOAD x 14 , HEADWAY / 15 "IN. I l 

INBOUND 
OUTBOUND 

P.". 
460 
260 

TOTAL OCCUPANT LOAD [=CALCULATED TRAIN LOAD+ PEAK ENTRAIN1N6 LOAOJ 

UPPER PLATFOR" 
LOWER PLATFOP." 

A.". 
1506 
l9BO 

DENSITY [=NET PLATFOR" AREA/ PEAK ENTRAININ6 LOAD 
A.". 

INOT < 4 SQ.FT. / PERSON] UPR 4B.44 
LNR IB. 76 

STATION OCCUPANT LOAD !=LONER+ Ul'PERJ 3486 

TOTAL OCCUPANT LOAD FOR CALCULATJONS 3486 

P.". 
1580 
l7BO 

P.". 
34.65 
26. 92 

3360 
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E"ERSENCY EXIT CAPACITY 

STATION: WILSHIRE /VERNDHT DATE: 3/22/89 

'T LANES AND CAPACITY PROVIDED 

ELE"ENT DIRECTION NU"BER I LANES , CAPACITY 
/ LAME 

Lo•er Platforo to Upper Platforo 
-----------------------~--------
Stairs -up 4 3 35 

-down 0 0 40 
Escalators-up 4 2 35 

-dotm 0 0 40 
E1er. -up 4 4 35 
Stai rs -down 0 0 40 

lb Total 
Through Fare Barriers !South) 
-----------------------~-----
Turns ti I es 4 25 
Fare Sates 0 so 
Service Sates ' 50 ' Eoergency Sates 2 2 so 

Total 
Fare Barriers to Safe Area !South) 

BY: 

• 

• 
• 
• 
• 
• 
• 

• 
-
• 
• 

SHT 2 DF 4WILVERDY.UPE 

EHS 

Uoper Platforo to Concourse 
---------------------------

420 Stairs -up 4 
0 -dotm 0 

2BO Escalators-up t 3 
0 -dotm 0 

560 Eaer. -up ' ' 0 Stairs -down 0 
t Discounted 

12b0 
Through Fare Barriers !North) 

100 Turnsti !es 4 
0 Fare Sates 0 

100 Service Sates I. 
200 Eeergencv Sates 2 

400 
Fare Barriers to Safe Area (North) 
----------------------------------

··'airs -uo 2 3 
-dotm 0 0 

cealators-up 2 2 

35 • 210 Stairs -up 2 
40 • 0 -dotm 0 
35 I 40 2 • 

-dotm 0 0 40 • 0 
E1er. -uo 0 0 35 • 0 
Stairs -dotm 0 0 40 • 0 

Total 350 

E"ER6ENCY EXIT WIDTH TEST 

Miniouo Platforo Exit Width 

[•Met Platforo Area /()Sq.Ft. per Person, 50 Persons per Ft.ll 
"iniouo Width Required : Uo.• 25.74 Lo•er• 35.JB 
Width Provided: Up.• 40.33 Lo•er• bb.00 [NDT'.REDUIREDl 

• 

Escalators-up 
-down 0 

Eaer • -uo 0 
Stairs -dotm 0 

FARE BARRIER TEST 

Arrav 
Caoacitv i::f Fare Gates and Turnstiles 

F-ercent c.f Tctai Caoacitv 

3 
0 
2 
0 
2 
0 

22 Total 

2 
2 

3 
0 
2 
0 
0 
0 

Total 

Total 

~cuth 
100 

25.00 

35 
40 
35 
40 
35 
40 

25 
so 
50 
so 

35 
40 
35 
40 
35 
40 

420 
0 

210 
0 

140 
0 

----------
770 

JOO 
0 

100 
200 

----------
400 

210 
0 

140 
0 
0 
0 

---- ------
350 

Nor th 
JOO 

25. 0(• 
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EflERSENCY EXIT CAPJCJTY TESTS 

STATION: WILSHIRE /YERflONT DATE: 3/22/89 
Test I 

SHT 3 OF 4WILYERDY.UPE 

BY: EHS 

:..·,acuate Total Dccupi1nt Loid froa Phtfor1(s) in 4 1inutes or less. 

Wll•aiting tioe •t pl,tforo exits) = Occupant Load / Exit Capacity 

WIU = 
Wll = 

124b 
1980 

770 
12b0 

Test 2 

• 
' 

1.blB flinutes 
1.571 flinutes 

Evacuate Total Occupant Load froo the oost reoote point on the 
pl•tforo to a point of safety in b oinutes or Jess. 

Walking Tioe for longest exit route 

T, Tl + T2 + T3 + T4 + T5 + Tb 
Feet 

Tl {on lo•er platforol 90 
T2 {platforo to pl,tforo)-up 30 
T3 {on upper platforol 54 
H (platfor1 to concourse)-up 19 
T5 (on concourse to safe area) 241 
Tb (concourse to qrade)-up 40.5 

·1itional Waiting Tioe at Platforo Exits 
---------------------------------------

lWIL- Tll= 1.571 
IWIU-Wlll= 1.blB 

0.450 = 
1.571 = 

Additional Waiting Tioe at Fare Barrier 

I FPfl 
200 

50 
200 
50 

200 
50 

' ~inutes 
0.450 
O.bOO 
0.270 
0.380 
1.205 
0.810 

----------
T = 3.715 

1.121 flinutes 
0.047 flinutes 

Occupant Load at Concourse= Total Occupant Load !Lo.er Platforol - lo•er Platforo Eoergency Stair 4 flinute Capacitv 
+ Total Occupant Load !Upper Platforol - Upper Platforo Eoergency Stair 4 flinute Capacity 

1980 - ( 4 , 5b0 l + 150b - ( 4 ' 140 I ' 94b Patron!i 

W2 = Concourse Occupant Load / 6ah Capaci h Check far Unbalanced Flo• 
W2 • 94b I BOO : 1.183 fti nut es Horth: 473 I 400 = 
1W2 - Wll= ! . 183 1.blB ' 0.000 flinutes South: 473 400, 

Additional Waiting Tioe at Concourse Exits 
------------------------------------------
W3' Concourse Occupant Load / E,it Capacity 
W3 ' 94b I 700 ' 1.351 Hinutes Nor th: 473 350, 
IW3 - Wll= 1.351 1 •• 18 : 0.000 l'UC\utes South: 471 150 • 

Total Exit Tioe J,T+IWI-Tll+tWIU-WILl+IW2-Wll+IW3-Wlll 

TOTAL• 4.883 fllNUTES !HOT :, b fllHUTESJ 

I. I 83 
1. 183 

t.~51 
l. 351 



EflER6ENCY EXJTIN6 CALCULATIONS 

-TATION: WILSHIRE /YERflONT DATE: 3/22/69 BY: 

SHT 4 OF 4WILYERDY.UPE 

EHS 

.CIAL CONSIDERATION - Lo••r Platforo Occupants Use Eoer. Stairs Only. 
Test I 

Evacuate Total Occupant Load froo PI,tforo in 4 oinutes or Jess. 

WlU = 15BO 770 = 2.052 flinutes 

Test 2 

Evacuate Total Occupant Load froo the oost reoote point on the 
platforo to a point of safety in b oinutes or less. 

Waiting Tioe at Platforo Exits 

IWIU-T31= 2.052 o. 270 = 1.782 flinutes 

Waiting Tioe at Fare Barrier 

Occupant Load at Concourse= Total Occupant Load lupperl - Upper Plat­
foro Eoergency Stair 4 flinute Capacity 

15B0-14x 140 I = 1020 Patrons 

North: W2U = 510 / 400 = 1.275 
.,uth: W2U = 510 / 400 = 1.275 

1.275 2,052 0.000 Plinutes ., - NIU= = 

Waiting Ti1e at Concourse Exits 

fli nutes 
ftinutes 

North: 
South: 

W3U = 
W3U = 

510 / 
510 / 

350 = 
350 = 

1.457 ftinutes 
I. 457 fli nut es 

W3U - WIU= 1.457 2.052 = 0.000 flinutes 

Total Exit Tioe [•IT3+T4+T5+Tbl+IWIU-T31+1W2U-WlUl+IW3U-WIUIJ 
Upper P!atforo 

Total= 4.447 flinutes [Not > b flinutesl 

Total bit Tioe 
Lo,.er Pl atfor1 

Total = 1980 

• 

[=Occupant Load/ Eoer. Stair Capacity] 

5b0 = 3.53b flinutes 



'"ERSENCY EXITING CALCULATIONS SHT I OF 4WILVEROY.CE 

STATION: WILSHIRE /VER"ONT 
NET PLATFO" AREA: UPPER= 

DATE: 3/22/89 BY: EHS 

•
·'.,.UPANT LOAD CALCULATION 

---------------------
ccAK HOUR 

LINK LOADS: INBOUND 
OUTBOUND 

ENTRAINING LOADS: INBOUND 
OUTBOUND 

!DI O LOWER = l 2384 

11420 
5bb2 

2Bb3 
BOb 

DESIGN YR 

PEAK 15 "!NUTE LOADS (=PEAK HR. LOAD x 1.15 / 41 

LINK LOADS: INBOUND 3284 
OUTBOUND lb2B 

ENTRAINING LOADS: INBOUND 824 
OUTBOUND 232 

PEAK HEADWWY INBOUND 3.0 
OUTBOUND 3.0 

4Bb2 
97bb 

1999 
1130 

1398 
2808 

575 
325 

3.0 
3.0 

CALCULATED TRAIN LOAD [,PEAK 15 "IN. LINK LOAD/ !ND. OF HEADWAYSil 
--------------------- IND. OF HEADWAYS =INTEGER!l5 "IN. / HEADWAY!] 

• 
INBOUND 
OUTBOUND 

. [USE NDT<l320l 

A.". 
b57 
32b 

P.". 
280 
5b2 

PEAK ENTRAINING LOAD =!PEAK 15 "IN. LOAD x 14 x HEADWAY/ 15 "IN.ll 

INBOUND 
OUTBOUND 

A.". 
bbO 
18b 

P.". 
4b0 
2b0 

TOTAL OCCUPANT LOAD [,CALCULATED TRAIN LOAD+ PEAK ENTRAINING LDADJ 
------------------- A. tt P. 11. 

UPPER PLA !FDR" 
LOWER PLATFDR" 

150b 
1980 

DENSITY [•NET PLATFDR" AREA/ PEAK ENTRAINING LOAD 
A.". 

(NOT ( 4 SQ.FT. / PERSON] UPR 48.44 
LWR 18.7b 

STATION OCCUPANT LOAD (:LOWER + UPPER] 348b 

TOTAL OCCUPANT LOAD FDR CALCULATIONS 348b 

• 

1580 
1780 

P.". 
31.bS 
2b.92 

3360 



EflERSENCY EXIT CAPACITY 

STATION: WILSHIRE /VERflDNT DATE: 3/22/89 

• 
"TIT LANES ANO CAPACITY PROVIDED 

. -----------,-------------
ELEflENT DIRECTION NUflBER x LANES x CAPACITY 

/ LANE 
Lo•er Platfor• to Upper Platfor1 

Stairs -up 4 . 3 
-do•• 0 0 

Escalators-up 4 2 
-do•n 0 0 

E•er. -up 4 4 
Shi rs -do•• 0 0 

lb 
Through Fare Parriers !South) 
-----------~---------------
Turnstiles 4 
Fare Sates 0 
Service Gates I 2 
E•ergencv Sates 2 2 

Fare Barriers to Sale Area ISouthl 
-------------~------------------~-
C'tiirs -up 

• -do•n 
".cal a tors-up t 

-do•n 
Eaer. 
Stairs 

·up 
-do,tn 

• Discounted 

2 
0 
I 
0 
0 
0 

3 
0 
2 
0 
0 
0 

Total 

Total 

Total 

EflER6ENCY EXIT WIDTH TEST 

flini1u• Platfor• Exit Width 

35 
40 
35 
40 
35 
40 

25 
so 
so 
so 

35 
40 
35 
40 
35 
40 

BY: 

= 

= 
= 
= 
= 
= 
= 

' 
= 
• 
= 

• 
= 
= 
• 
= 
= 

SHT 2 DF 4WILVERDY.CE 

EHS 

PPfl 

Upper Platfor1 to Concourse 
--------------------------

420 Stairs -up 4 
0 -do•n 0 

280 Escalators-up 4 
0 -do•n 0 

SbO E1er. -up 2 
0 Stairs -do•n 0 

12b0 
Through Fare Barriers !North) 

100 Turnstiles 4 
0 Fare Sates 0 

100 Service Gates 
200 E•ergencv Gates 2 

400 
Fare Barriers to Sale Area INorthl 

210 Stairs -up 2 
0 -do~m 0 

70 Escalators-up · 2 
0 -doNn 0 
0 Eaer. -up 0 
0 Stairs -do~.n 0 

2BO 

FsRE BARRIER TEST 

[•Net Platfor• Area /(]Sq.Ft. per Person x 50 Persons per Ft.I] 

Arr av 
Capacity of Fare Sites and Turnstiles 

Percent ol Total Capaci tv 
fliniou1 Width Required : Up.= 25.74 Lo.er= 35.38 
Width Provided: Up.• 44.00 Lo•er= bb.00 CNDT<REOUIREDJ 

• 

3 35 
0 40 
2 35 
0 40 
2 35 
0 40 

24 Total 

i 
I 
2 
2 

3 
0 
2 
0 
0 
0 

25 

Total 

Totd 

:outh 
100 

25. 00 

50 
so 
so 

35 
40 
35 
40 
35 
40 

420 
0 

280 
0 

140 
0 

----------
840 

100 
0 

JOO 
200 

----------
400 

210 
0 

140 
0 
0 
0 

----------
JSC• 

North 
100 

iS.00 



E"ERSENCY EXIT CAPICITY TESTS 

STATION: WILSHIRE /VER"ONT DATE: 3/22/89 
Test I • 

SHT 3 OF 4WILVERDY.CE 

BY: EHS 

L,acuate Total Occupant Load fr01 Platf0r1ls) in 4 1inutes or le~s. 

Wtl•aiting tioe at platforo exits) • Occupant Load / Exit Capacity 

WIU = 
WIL = 

124b 
1980 

840 
12b0 

Test 2 

= 
• 

I. 483 "inutes 
I. 571 "inutes 

Evacuate Total Occupant Load froo the oost reoote point on the 
platforo to a point of safetY in b oinutes or less. 

Walking Tioe for longest e,it route 

T = Tl + T2 +Tl+ T4 + T5 + Tb 
Feet 

Tl Ion lo•er platforo) 90 
T2 lplatforo to platforol-up 30 
Tl Ion upper platforol 54 
T4 lplatf0r1 to concoursel-up 19 
T5 Ion concourse to safe areal 241 
Tb (concourse to grade)-up 40.5 

• itional Mai ting Tioe at Platforo Exits 
··-------------------------------------

IWIL- Tl>= 1.571 
!MIU-WILi= 1.483 

0. 450 = 
1.571 = 

Additional Mai ting Tioe at Fare Barrier 

I FP" 
200 

50 
200 
50 

200 
50 

= flinutes 
0.450 
O.bOO 
0. 270 
0.380 
1.205 
0.810 

----------
T = 3.715 

1.121 "inutes 
0.000 "inutes 

Occupant Load at Concourse= Total Occupant Load ILo•er Platforol - Lo•er Platforo Eoergencv Stair 4 "inute Capacitv 
+ Total Occupant Load !Upper Platforol - Uoper Platfore Eoergencv Stair 4 "inute Capacity 

1980 - 14 x 5b0 150b 

W2; Concourse Occupant Load / Gote Capacitv 
W2 = 94b I BOO = 
IM2-Wll= 1.183 t.571 = 

Additional Mai ting Tioe at Concourse Exits 

W3; Concourse Occupint Load 
WJ = 94b / 
!Ml - MIi= l.b89 

/ Exit Capacity 
b30 = 

1.571 = 

- 14, 

I. 183 
0.000 

I. 502 
0.118 

Total Exit Ti oe [=T+IWl-Tll+IMIU-WILl+IM2-Wll+IM3-Ml)l 

TOTAL = 4.954 "INUTES [NOT ) b "INUTESJ 

e 

140 I = 

fhnutes 
flinutes 

fhnutes 
fh nut es 

94b 

Check for 

North: 473 
South: 473 

North: 
South: 

473 
473 

Patrons 

Unbalanced Flow 
4(10 = 
400 = 

,,50 = 
200 = 

I. 193 
1.183 

l.351 
l.b89 



EIIERSENCY EXITIN6 CALCULATIONS SHT 4 OF 4MILVERDY.CE 

- STATION: NILSHIRE /VERflONT DATE: 3/22/89 BY: EHS 

• - CIAL CONSIDERATION - Lo•tr Pl•tfor1 Occupinh Use Eaer. 

• 

• 

Stairs Only. 
Tt1t I 

Evacuate Total Occup•nt Lo•d Ira, Pl•tfar1 in 4 1inutes ar less. 

NIU• 1580 840 = 1.881 flinutes 

Test 2 

Evacuate Tat•l Occupant La•d fra1 the ,ast re,ote point on the 
pl•tfor1 to• ooint of s•fety in b 1inutes ar less. 

N•iting Ti,e at Platfar1 E1its 

INIU-TJI• I.BBi 0. 270 = l.bll flinutes 

Naiting Ti1e at Fare Barrier 

Occupant Load •t Concourse= Total Occupant La•d lupperl - Uoper Plat­
for1 E1ergency Stair 4 flinute Capacity 

I 580 - I 4 1 140 l = )020 Patrons 

North: W2U = 510 / 400 • I. 275 
~outh: N2U = 510 / 400 = 1.275 

., - NIU• 1.275 1.881 = 0.000 flinutes 

Naiting Ti1e at Concourse Exits 

ftinutes 
flinutes 

North: 
South: 

N3U • 
W3U = 

510 / 
510 / 

350 • 
280 • 

1.457 flinutes 
1.821 flinutes 

N3U - NIU• 1.821 1.881 • 0. 000 fli nut es 

Total Exit Ti1e l•IT3+T4+T5+Tbl+INlU-T3l+IN2U-WIUl+IW3U-WIUll 
Uoper Platfora 

Total= 4.27b flinutes [Not > b flinutesl 

Total Exit TiH 
Lo•er Platfora 

Total = 1980 

[=Occup•nt Load/ E1er. St•ir Capacity! 

560 3. 53b flinutes 



• 
ATTACHMENT A.I 

_. Rolf Jensen &Associates, Inc . 
FIRE PROTECTION ENGINEERS• BUILDING CODE CONSULTANTS 

June 21, 1989 

Mr. Malcolm Ingram 

FEDERAL EXPRESS 
(213)612-7000 

Metro Rail Transit Consultants 
548 South Spring Street, 7th Floor 
Los Angeles, California 90013 

WILSHIRE/VERMONT 
PRELIMINARY ARCHITECTURAL REVIEW 

Malcolm: 

We have reviewed the drawings and sketches which accompanied 
your speed letter of June 9, 1989. 

Updated exit calculations are attached. In all three sets, one 
escalator was discounted. Maximum egress times are as follows: 

Discounted Escalator at 
Lower Platform {.LPE) 
Upper Platform {.UPE) 
Concourse (,CE) 

Egress Time, Minutes 
6.378 
6.891 
6.338 

All of the total exit times exceed 6 minutes. The exit 
capacity does not meet the Fire/Life Safety Criteria. Upper 
platform exiting capacity needs to be increased. 

We have the following comments from our review of the drawings: 

Ref No. Drawing 

1 SKA-02 
SKA-07 

2 SKA-12 
SKA-15 

3 SKA-13 

Comment 

Guardrails are needed opposite doors from 
ancillary spaces to trainway. 

In Aux. Power Room batteries should be 
separated from other equipment for 
ventilation purposes. 

Ventilation and generator exhaust may be a 
problem. Another shaft may be needed to 
serve the emergency generator room. 

5252 Hollister Road • Houston, Texas 77040 • 713/462-1840 • FAX 462·0812 



• 

• 

• 

.Mr. Malcolm Ingram 
Metro Rail Transit Consultants 

H3275 - Page 2 
June 21, 1989 

Ref No. Drawing 

4 SKA-25 

Comment 

The lower platform is more than 80 feet 
below finished grade. Protected level 
separation or other special protection 
features will be needed to comply with 
Fire/Life Safety Criteria 2,2.2.3. 

!f you have a question or would like to discuss our comments, 
please call. 

Sincerely, 

David R, Fiedler, P.E. 

DRF:jmp - Wilshire/Vermont 

Enclosure 

S381C 



E"EF.6ENC/ Elll!NS CaLC~LitTIONS 

STATION: .ilJJ.iJpiJ,16 .9 DATE: 5nridl av, CAF 
NET PLATFO" AREA: UPPER • 9501 LOWER • 146'4 

.OCCUPANT LDAO CALCULATION DES16N iR 
-----------------------

• 

• 

.Al: HOUR A,", P,", 

LINK LOADS: INBOUND 11420 48b2 
OUTBOUND Sbb2 97bo 

ENTRAINING LOADS: INBOUND 28!3 1999 
OUTBOUND 80b 113\: 

PEAK 15 "!NUTE LOADS [•PEAY. HR, LOAD , I. 15 /. 4J 

LINI: LOADS: iNBOUND 1294 1398 
uUTBOUND !b28 2608 

ENTRAINING LOADS: INBOUND 8~4 sn 
OUrBJUNO 232 n< ,., ... .J 

PEAK HEADWNY INBOUND 3. V ;,,, 

OUTB"UND '·, 0 : .. 0 

CALCULATED TRAIN LOAD [•FEA¥. 15 HIN, llNK LOoD i iNO, oF HEeD,AYSi l 
---------·----------- [NO, OF HEADWAYS •[NTEGEf.i!S rn1, .' HcAIWA'ill 

INBOUND 
OUTBOUND 

[U,E NOT<132Jl 

A.It 
b57 
320 

p, I, 
:so 

PEAi: Em;ll/ING LO?D •(1£AK 15 "IN, LukD , i4 , nEAuWAY i i: MJN,:) 

-------------------- A.M. P.". 
lNWliND 
QUiBGUND l&o 

iDTkL C,C[UfAIIT LG"D [,:;,LCUcATE" lF.-!N Le;,e • fEo,' [NTRi,J~l!iG LO~u] 
------------------- H.~:. P.11. 

:Jfi=E~ PL;;TFG~.1". 
L•jifi::F: FLi;ifQ~;1 

m,,i,I [•liE] PLA,f,JH ;KEA .' 'EAK ENTRi,IN!NG cGAu 
11.~. 

I NOT ( 4 Su .FL i f·,RSON J UPR 
LWR 

STATIGN elCUPANT LDAD !•LOWER • UPPER] 

~1.08 
nit 

3486 

'~~ •. 
J ,.•C•L' 

l '3(· 

p .M. 

';, '. 4 



EMERoENCY El iT CAPAC !11 3HT 2 OF; WVD'/CAF.LPE 

STATION: WILSHIRE iVER"uNT DATE: b/21iBc BY: 

• 
EXIT LANEE AND CAPACIT1 PROVIDED 

-· .. --- ------- --------------------
' 

• 

ELE"ENT Dl~ECTION NU"BER x LANES x CePACITY 
/ LANE 

Lc••r Platfor1 to Upper Platlor1 

:tair! -•Jp 
-doi.n 

Escal,1tors-up t 

-~oMn 

E1er. 
Stairs 
t ~iscounted 

2 
0 
3 
0 
4 
0 

Through F,1re Barriers iSc.,uth} 

iurnstiies 
Fare Gates 
Service 6ates 
E•ergency Gates 

4 
0 
0 

3 
0 

0 
4 
0 

2a 

l 

' 

Fare Barriers to Safe hrea i:oulhl 

~tairs -up 
-do.en 

calcstors-up 
-do,rn 

E1er. 
Stairs 

-up 

-down 

2 
'J 

2 
,) 

0 
0 0 

Total 

Total 

Total 

t/1£F:GENC"l Elll WiD1H TEST 

35 
40 

40 
35 
40 

25 
5(• 
50 
50 

35 
40 

' 

' 
' 
' 
' 
' 

' 
' 
' 
' 

' 
' 
' 

[=~et Pl~tfor1 ~rea f (7~o.Ft. ~er ?erson .~ 50 rersons per Ft. i J 
27 .15 Loi.er= 41. :'8 

CAF 

P'" 

210 
0 

2J (J 

,) 

560 
0 

980 

,,io 
0 
0 

100 

:oo 

2Hr 
0 

140 

0 
0 

350 

~ini.1u1 Width Required : Uo.= 
lidth fra,ided: Up.• 25.bl Loi.et= 51.33 [NOl(P.EQUIREDJ 

• 

Up~er Platfor.t to Concourse 

Stai rs -up 
-down 

EscaJators-up 
-down 

Ei1er. 
Stairs 

-up 
-do:i,n 

2 
0 
2 
0 
2 
0 

Through Fare Barriers (Northi 

Turnstiles 
Fare Gates 
:Oervice Gates 
E11ergency 6c1t es 

4 
0 
0 

Fare Barriers to Safe Area (North) 

:'tairs -up 
-do111n 

Escc1lc1ton-up 
-do~n 

her. 
Stairs 

-up 

-dol'jn 

r, 
2 

C~pd~ity cf Fare 5i~es a~ct !ur~st1!es 
P'?rcent ·::! :i:,to.l ·:~pcicit>t 

-
-· 
0 
2 
0 
2 
0 

14 lot;I 

2 
2 

0 
2 
0 

,, 

I ot al 

: D·.! tn 
! ,:,1) 

35 
4(• 

40 

25 
so 
so 
so 

35 
40 
35 
~'J .. _,,_, 

210 
0 

141) 
0 

l 4•) 

0 

490 

100 
0 
0 

100 

200 

210 
0 

140 
0 
•) 

~er t:: 
l c- ,:, 



• 

• 

• 

EHERSENCY Elli CAPIC!TY TESTS 

STATION: WlllHIRE iVER~GNT DATE: oi2I !69 
Test I 

SHT 3 OF l WVD!CAF. cPE 

S'f: CAF 

. vacuate Totai Occupant Load fro1 Platfor1!s) in ~ 1inutes or le~s. 

Wl!•aiting ti1e at platforo e,itsl , Occupant Load / Exit Capacitv 

~,u. 
Wll • 

1500 
1980 

490 
980 

Test, 

3.073 11inutes 
2. 020 !'linutes 

£·,arnate Total Occupant Load fros the 1ost r~:1Qte Point on the 
Platform tJ a point of saf~ty in 6 ninutes or less. 

WaHing .Time fer !cngest exit route 

I• Tl + 12 + 13, 14, TS+ To 
Feet 

11 !on l :>wer platiorol 1o ., 
I• l;I,tfor1 tc platforoi-up :,o 
13 I ,n upper ;Jlatfor.tl 1n 
14 lplatfcro to concourse)-•Jp ~1 
To ton concour1::e to safe areal 195 
To (canc:Jur1:e to gradet-up 30 

~dditior1al Waiting Ti:te at Platf::,r11 Exi~s 

OHL- JL•= 2.C•2fl 
IWIU-W!LI• 3.171 

[•.490 
:.020 

Adiitional Waiting lite at Fare Barrier 

I Fr~ ~inutei: 
200 1}. 4BO _ 

5() ti. 600 
2(•0 0. 710 

50 Li, 4~0 
~(1() ,:,, 975 
s:) 0. o,)O 

----------
T ' ), 785 

J. S40 ~i n!Jt es 
1. 1__,53 Minute!:-

~1crnpdnt Ladd dt ~c,ncour~e = Tctdi DcC'Jpdr.t LQod !LONEr Pl.1tfor1:• - LQner 2latf~rm :m~r9ency ftair 4 ninute Ca.od..:it..-
Total Dc:uoant load (Upper Plattcr1l !:~tier Piatforii E~ergcnc:, St,ir !1inute ~aoac1h 

:, 1" 

IC = C::rncr:u.rse Gccl:pant LJd Ga.te Capac1 ~v 

'46 
·~2 - ~ll= ~.3~5 

4l•1) 
!.073 = 

i;dd:ticn.11 Waiting Tf1e at Concourse Exits 

~3 = Crnc:Jurse Occupant Laad / hit Capdci tv 
W, • 946 700 
ii~3 - ·.-1:,: !.!51 3.073 = 

Tot~l E:dt Ti:11e 

iOTHL :: ,.)78 '.1INUiE: [I.OT:-: PllflUE,J 

- : 4 

Ch?ci'. t01 :_<1:b2l di": :e.j Fi::,~ 
:·.365 ~inute!: ~o: ~h: 4/j 

I),,)()(· Minu~es. \73 

'·lorth: 47', 
51J1.!~h: p~ 

-' - : :, 
. - . 
~ ..... ~ 

! . :s l 



E"ERGENCY EX lllN6 CALCULATiONS 3HT 4 uF 4 •VDVCAF.cPE 

:!HllGN: WILSHIRE /VERNON! ;ATE: b/21/89 av: CAF 

.'
0 ECIAL CCNSIDER~TIDN - Lo•er Platf0r1 Occupants Use ,1er. Stairs Dnly. 

• 

I est I 

Evacuate Total Occupant Load fro1 Platform in 4 1inutes or less. 

·,1u = 1580 490 = ~.224 thnutes 

Test 2 

E•:ac1.1ate T~tal Occupdnt Laild Tro111 the aast remote pornt on the 
platfor11 to a point cf safety in 6 tiinutes or les!. 

ijaiting Tile at Platforn Exits 

IWIU-T3i= 3.224 o. 710 = 2. 514 !'hnutes 

Waiting Ti1e at Fare Barrier 

!Jccuoant ·Load tit Concourse = Total Qcc:Jpant Load \u~per) -. Up:ier Plot­
for1 E1ergenq Stair·4 ftin'Jte Capacih 

1580-14, 140 • 1020 Patrcns 

North: W2U 
·~2u 

2%:: 
2·)·~ 

2,550 flir.utES 
South: 2. s:,o !'Ii nwtes 

lj - WllJ= 2.55C• 3.2)4 tHnutes 

riciitin~ 1i11e at Conc:urse ~:dt1:: 

North: •!ij • 51(1 i 350 • !. ~57 
South: w:v = ., . 

.J. ") ' 3j•} I .457 

W3U - ,tu• i. ~57 3.1~4 = 0, i),)(i Hi nut es 

Tat.al Liit Turn i=\T!~T4tTS~T/;i-(~l'.J-T3l+iri~U-'1ilUi•iWJU-WiU)) 
iJcper ~l attc,rr-

Tctal= 5.215 l'!iru:te!: L~ot ., b 11inutesJ 

Total Edt Ticie 
~::a1er Pl atfor1 

Total • ! lB(t 

£=Occupant Load / E1er. Stair Cc.pacibl 

5b0 = 

!1i nute!: 

Minutes 



~HEi<6ENCY Eli i ! HS [aLCLlLA ! iONS 'H' I,.·---·-- t , ur ., .,,.,.,,,,~l"f';w,;p. 

'' t', .., ,' .. : ' I ST AT! ON: ....... ff ... _!tJ ,ATE: 6/21/Bft B'· Chf 
NET PLATFOH AREA: UPPER, 9~101 LOWER = 146-24 

• 

OCCUPANT LOAD CALCULATION 
·-----------------------

DESIGN iR 

• 

• 

_Ai: HOUR A.H. f. H. 

LINK LOADS: !NBOUNO 
OUTBOUND 

ENTRAINING LOAOS: INBOUND 
OUTBCUND 

PE At: 15 lHNUTE LilA/iS !•PEAi: HR. LD~D , 

-------------~------
L!NK LuADS: INBOUND 

OUTBOUND 

ENTRAINING LOADS: ioBOLIND 
OLITBOUNO 

?EAi: HEADWWY INBOUHO 
OUTSOUND 

11420 
5662 

28~3 

l.l5 i ll 

3284 
l628 

324 
23~ 

3.0 
' ' -·· ~· 

4862 
':766 

I 99\ 
! 131) 

l39B 
2Bv8 

575 
':'"iC' 
~·L.J 

: .. (· 

3.0 

CALCULATED Tf.AIN LOAD (•rEAt !S ~rn. liNK luAD .. li/0. OF HEADWA'/:i] 
---0 ----------------- (NO. OF HEADW~JS •lliTEGHilS i1:N. / HEAOWA"ill 

;,, M. f. M. 
IN&DUIID 
OuT&euND 

[US. NJT.:132;1 

r"EAr: E~HR;.Jr,IJN6 LOAD =(PE~K =~· Mm. LDAO :; '.4 ;: tiE.4Di,;AY / 1~· !'!lN. l) 
-------------------- A. M. F .1. 

lNBOUliD "'·' 160 
!Sb 
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=ME!tGENC'/ EX IT SAPsC !TY 

STATICN: WILSHIRE /VERMONT DATE: 6/21/89 

•
111 L~NES AND CAPACITY PROVIDED 
· .. ____________ .. ___ --------------

ELEMENT DIRECTION NU"BER x LANES x C,PACITY 
/ LANE 

Lower Platfora to Upper Platfora 

Stairs -up 2 3 
-do•n v 0 

Es::alators-uD 4 2 
-do111ri 0 0 

Eaer. -up 4 4 
Sta.irs -dc•n 0 0 

30 
Through Fare B<lrri er~ IScutn) 

--------------~--------------
Turnstiles 
Fore Gat,s 0 
Service Sates 0 2 
E11ergenc-, Gate\ ' 

Fare aar:-ier~ ~o Safe Area {Southi 

Stai rs -up 

• 
-do•~ 

~cilators-up 
-dONfl 

Eaer. 
Stairs 

-up 
-1011111 

2 
c, 

2 
0 
) 

3 
0 
2 
0 

-· ., 
~o 
,. 
_1.J 

41) ,. 
"' 40 

Total 

~:, .. 
.JV 

5•) 
50 

Total 

.. 
~·.J 

4C• -· ,., 
-t() .. 
" Ei 

BY: 

' 

' 
' 
' 
' 
' 
' 

' 

' 

' 
' 
' 

' 

SHI 2 OF 4 W\'JVCAF. LIPE 

CAF 

PPM 

'·' 
29(1 

0 
560 
0 

1050 

1 O·) 
0 
0 

1 t,(J 

2Ni 

:10 
c, 

14(1 
; 
c, 

'.' 

.350 

Llcper Plcitfor.ii to Concourse 

Stairs -up 

-doHn 
Esc:il citors-up 1 

-do1im 
EJer. -1.:p 
Stairs -doHn 
t Di ~cJunted 

2 
0 

0 
2 
; 

7hrough Fare Barriers !North) 

iurnstiles 4 
Fare 6dtes 0 
~e.rvice Gates C• 

E1ergency Sote-s I 

~are Barriers to Sdfe Area !North) 

Stairs -!jp ' ' -dowr. ) 

Escalators-uo ' 
-down 0 

E:rer. -u~· (. 

s~ airs -d0~r. 

Z=Net fla~iora Are~ /t7Sq.Ft. Per Person: S0 Pe~s~ns Jer ~t.ll 
C.:1~dcb cf. Fu.:- ':.c_tes ar;::i T•lrc:;.hi.:i; 

~frc=n~ :,T :"~·t.a.l ·=o~ec! l 1 

i~irL:lUID 'rJidth ;eQl!ired: Up.= 27.15 Lower: 41.78 
~iidth r·rov!ded: Up.= 2~.00 Lo111er= 55.(IU [NOT•'.REuUiFUl 

• 

3 .. 
" ~11) 

0 lO 0 

" 
,. ., 70 

,j 40 0 
•, .';5 140 ' 
0 40 0 

----------
12 TotJI 420 

25 1(10 
50 ,, 

2 50 0 
1 50 100 

----------
lat al 200 

3 .. 
.J.J 210 

0 40 0 
2 ,. 

'" 14(· 
,j 41) (• 

L· ,. ,, 
(, 4(• (, 

----------
let al ::s·:, 

:"fer:~. 



EMER6ENCV Em CAF!CITY TESTS 

STATION: WILSHIRE /VEfiflONT DATE: 6/"l/89 
Test 1 

SHf 3 JF 4 WVDYCAF.UPE 

BY: CAF 

•• . ,acuate Total Occupant load fro• Platfor1ls) in 4 1inute:s or le5s. 

Wll•aiting tio, at platforo exits!= Occupant Load / E,it Capacity 

1506 
1990 

I ~20 
1050 

Test 2 

= 3.586 '1inutes 
= 1. aB6 Mi nut es 

Evacudte ToLi;l Occupant load fro1 the 105t re1ote po!nt c-n the 
piatfora to a point af safety in 6 1inutes or le5s. 

~alking Tio, for l c,ngest e-:dt route 

-----------------------------------
T = Tl + T2 + T! + 14 • 15 + 16 

Feet i fPM = Hinut~s 
Tl ion lo•er platfor,J 96 2(1C, o. ;eo 
12 lplatforo to olatforal-up 30 so (:, 6(1(' 

13 l:>n upper olatfcro! 142 ~(10 0. 710 
14 (platfcr1 to concoursel-uD 21 SC ,}. 42 1) 

15 ion concourse to safe area} 195 2!JO 0.975 
16 {concourse to gradei-up 30 C'!l ;, 0.61)0 

----------
T = 3. 785 

• additional_Wditing_T!1e_dt_Platfor1_:~it5 

• 

!WIL- Tll= I.aBc •J,;sc, = 
llrilU-Wlll= 3.~,Eb I.EH = 

1. 4,)t, · l1inutes 
l.i•J~ liinute1: 

(l::cu:>ant Lc:iad it •:::,ncour5e = Total 0ccupant lo:io:id :l:Jwer Pia~forsl - li:·wer ?latfc-r11 t1ergency ;'.la!r 4 :iinute [aoaci!v 
+ Tcttl jcc,.igant L.Jad iUoper Fiatfot:tI - Llpoe,r ?la~for11 E11ergenc:, Sti!ir l'!inute Capadtv 

) t 

ii':"= Concaurs:i' Oc-::.ioa.nt Lead :'.:1te Capaci b 
W2 = 946 / 400 
iH:-ili= 2.365 3.59b = 

Additional Waiting lite at Concour5e Exits 

~3 = Concour5f Orrupant Load/ fxit Capacjty 
W3 ' 14b / 700 

3. 58b = 

'. 40 l 

:.36~ ~linute5 
0.(1(1(:• 11rnute5 

I. 32 I /'Ii .mt e5 
IW3 - Wli• 1.351 

Total bit Ti" [,J+ iWl-1!; + 'wlU-Wlli + IH?-,l :· HW,-Wl; J 

TOIHL = ,.59: t,!NUTES [NOT :, , i1111UTESJ 

Checf. f-:r .JnC.l!i;.r.c.ed ft.:" 
~lortt1: ·l/: ]1)(, 

:oulh: F- >0 

::ort h: l i3 
50 11th: p~ 

2. ·;,o:, 
1. :.es 

! . ~51 
!. !.51 



E"ER6ENCY EJITIN6 CALCULATIONS 5HT 4 OF 4 ,VDYCAF.UPE 

STATION: WILSHIRE /VEP."ONT DATE: b/21/89 BY: CAF 

• ···ECl~L CONSIDERATION - Lo•er Platfora Occupants Use E•er. Stairs Onlv. 

• 

• 

Test I 

Evacuate Total Occupant Load fr01 Platf0r1 in 4 •inutes or less. 

WIU = 1580 420 ' ~. 762 Hinutes 

Test 2 

Evacuate Total Occupant Load fron the 1ost re~ote Point on the 
plat/era to a point of safet-r in 6 ainutes or less. 

Waiting Ti1e at Platfor, E,its 

IW!U-131= 3.7b2 0.71C• = 3. 052 "; nut es 

~aiting Ti1e at Fare Barrier 

Occup·ant Lead at Concocree , Total Occupant Load lupperl - !Jpper Plat­
fora E1erger:cy S_tair 4 l'!inute Capacity 

15BO - !4 ' 140 ) 102(1 Patrons 

North: W2U ' 510 I :oo ' 2.550 
South: W2il ' 510 I :% ' 2.550 

J - W!U• 2,550 3.762 ' 0, OOC• Hinutes 

iilaiting Ti1e ,t Concourse E,i ts 
-------------------------------
North: W3U ' 510 ! :.5,1 ' 1. 457 
South: •3U ' 5lC, ! 350 ' I. 457 

W3U - WIU• !. 457 ]. 712 '!. V(iO Hinutes 

Tcta! E~it Time r=iT~tT4+T5+Tti•!~l~-TJl+iW2U-~lil!+(~3U-WIUJ1 
~;p~er Pl,;;.for1 

: ot, I, 

Total Exit Tioe 
lcwer Pl dtfor1 

Total ' i9BO 

!'Ii n!.lt es [Not ) b "inutesl 

[=Occupant Load / Eoer. Stair Capacity) 

560 ' 

Hinutes 
Minutes 

!1inute~ 
!'linutes 



• 

• 

E"ER6EHCY tl I!JN6 CALCULAT i OHS 

STATION: ' ' !•, -.;',,'. ' 
NET PlATFON AREA: UPPER• 
OCCUPANT LOAD CALCULATION 

,AK HOUR 

LINK LOADS: INBOUND 
OUTBOUND 

E!HRA!NJNE LOADS: INBOUND 
OUTBOUND 

DATE: CD 
9501 LOWER • 

A.". 

11420 
5bb2 

2363 
BOb 

FEAK 15 MINUTE LO,DS [=PEAt HR. LOoD , t.!5/4] 
-----~--------------
LINK LOADS: INBOUND 3284 

OUTSOUND 1628 

:NIRAINHIG LOI\DS: !NBOUND B24 
OUTBOUND 232 

PEAK HEADWWY !NBOUND ,., 0 

OUTBOUND ,.o 

BY: 
14!24 

OESI6N YR 

SHI I Of 4~ 

CAF 

P.~. 

4812 
97bb 

1999 
~ 130 

l39B 
2908 

575 
r< ,;;,J 

3. li 
J. ,) 

[ALCULATED TRAIN LOAD l•PEAi: 15 "IN. LINK LOAD/. !NO. OF HEADiiA'ISil 
--------------------- INO. OF HEADWAYS •!NTEGER!l5 '-IN. / HEADWAY I l 

INBOUND 
OUTBOUND 

(USE NOT(J 320 J 

A.". 
657 

P.", 
280 
562 

PEAK !NTRA!NIH6 LOAD •iPEII !5 "IN. LOAD x (I I HEiD~AY / 15 MIN.ii 
--------------------- H.11. F'. M. 

INBOUND 
0UTBOUllD 

:b·) 
!lb 260 

,OTHL [,C[UfAllT LOAD (•[;,LCULATED TRAIN LOHD t ,-rn: EHIRA!N:Ne LCADi 

UFPER ?Le.Tfcf.~ 
Lom: FLA1FCRM 

H.11. 
i5(l6 
198;) 

,•ENSll'i [•NET iL;.TfGJH AJEA i FE~r. ENTRAHl!NG LuAfr 
A.N. 

iliOI ,; 4 Se. FT. / PERSON] UPP. 51. oe 
LWR 22.16 

STATION OCCUPANT LOAD [•LOWER t UPPERJ 34Bb 

WT;.L OCCLlPANT LOAD FD, CALCULATIONS 3486 

f. M. 
1 :,a(· 
l 75,:, 

'.M. 
:6.54 
31. 79 



SHT 2 uF 4 iVDYCAF.CE 

STATION: ilL5HIRE /VERttONT DATE: b/21.'89 <Vo ' .. CHF 

• 
EXIT LANES MIO CAPACITY PROVIDEu 
.. 

• 

• 

ELE"ENT DIRECTION NU"BER x LANES x CAPACITY 
/ LANE 

La•er Platfar1 ta Upper Platfar1 

Stairs -up 2 3 ,c ,, 
-down (• 0 40 

!sc'al otors-up 4 ' .. 
L '" -do11.n 0 0 40 

E1er. -up 4 4 ,. 
.J 

Stairs -C!Olfil 0 0 40 

JO Tata I 
Through Fare 3arrier~ ISouthi 

-----------------------------
Turnstiles 4 ,. 

-·' 
Fare Sat•s 0 so 
Service Gates 0 ' 51) ' E11ergency Oates 1 ' 50 

Tctal 
Fare Barrier~ ta Sale Area \South) 

----------------------------------
Stairs -u? ' 3 ' 

,. 
.'.J 

-down 0 1) 4(i 

calatcr:-up • 1 
,. 
OJ 

-do•.1n 0 ) lO 
~sier. -!,Ip •! 0 .. 

:..J 

Stairs -down 0 0 40 

Total 

~HE?.6ENC'i Dii W!iiTH iEST 

~ini~ua flatiorJ E:1t ~idth 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

= 
a 

a 

,10 
0 

2BO 
,) 

560 · 
•) 

1')50 

100 
0 
0 

100 

~00 

21(• 

0 
70 
0 
0 
0 

180 

!=~let f·latt~r• krea it7Sc.ft. p~r Person:: 50 Person~ :ier Ft.il 
Mini.1u111 'rlldth F.equired: Up.= 27.15 Lcwer= 41.78 
Width Provided: Up.= 25.67 Lawer= 55.00 [NOT<:.~EflU!I\CDJ 

l1pper Plci:tfcr1 to Concourse 

3tairs -~p 
-do,,m 

Es cal ,tar ;-up 
-0011.n 

Enr. 
Stairs 

-up 
-do11m 

2 
0 
2 
0 
2 
0 

Through Fare Barriers !Nor t hl 

Turnstiles 4 
Fare Sates 0 
Service Sc1tes 0 
E11ergency Oates 

Fare Barriers. ta Safe Area Worth) 

:tairs -up 2 
-down 0 

E~calators-up '· 
' 

-dJidi ·l 
taer. -up 0 
Stairs -doNn 0 

FH/i:E PhF.RIER TEST 

Arr a·, 
~apa:itv ri Fare ~ates ~nd r:rnstiie~ 

Fercent ,::,f T~·tal ,:,1,:iacitv 

3 
0 
' ' 0 
2 
0 

14 Total 

2 
2 

:. 
0 
2 
0 
0 
0 

Total 

Total 

~-Cl! th 
i (,(I 

~,(I, 1:,(i 

,. 
"' 40 .. 
JJ 

40 
15 
40 

25 
so 
so 
so 

35 
40 
35 
40 ,. 
" 40 

210 
0 

l 40 
0 

140 
0 

----------
490 

100 
0 
0 

100 
----------

20(i 

210 
0 

140 
0 
& 

----------
;.:~ 

' •"· . I.''. 



• 
ENERGE~CY EIIT CAPIC!T'/ TESTS 

STATION: WILSHIRE /VERNONT DATE: b/2!189 
Test I 

SHT 3 JF 4W!LVERDY,CE 

.. ,ocuate Total Occupant Load fro1 Platfonls) in 4 ainutes or less. 

Wll•aiting ti1e at platfor1 exits)= Occupant Load / E,it Capacity 

W!U = 
WIL • 

150b 
1980 

490 
105•) 

Te!:t 2 

= 
= 

3.073 Ninutes 
1.98b Ni,utes 

Evacuate Total Occupant Load fro• the ,ost re1ote point on the 
platform to a point of safety in b •inutes or less. 

WaHing Ti1e for longest exit route 

T •Tl+ 12 + T3 • T4; 15 + T6 
Feet i F?,t • 11inutes 

Tl Ion lo.er platforol 90 200 0.450 
T2 lplatfor• to platfor1l-up 30 50 o.oov 
T3 Ion upper platlorol 54 .~(10 0.270 
T4 (platfor1 to concoursel-up 19 5v 0.380 
T5 (on concourse to safe areal 241 2~0 t.205 
Tb (concourse to grade)-up 41).5 50 0.810 

----------
= ,.715 

• sd~'.:'.~~:~-~:'.~'.~~-~'.~~-:~-~~::~~:~-~~'.~~ 

• 

IWIL- Tll= I.BB, ~.450 • 
!WlU-IULl= 3.073 1.S8o = 
tldditional Waitin~ Ti11e at Fare Barrier 

1.llb Ninutee 
!.!SE Ninute< 

Occup~nt Lead at roocaurse = Total Dccu~ant lold !lo~er Flilf1r1! - Lo~er ~!itform ~~~rgencv £t~ir 4 HinGte :aoacitv 
t Total Gcc•Jpant l:1a~ \Upper f'l3.tfr:ir111 - Uo:ier F-!otform Emeqency Stair r1inute Capac: b 

l 180 - ( 4 56(, 15(6 

W2 = Conccurse Oc:uoant Leid ! ~dte Capacity 
',il2 = ~46 '1 1jO 
iW~ - !Hi= ~.365 J.073 = 

Additionai Waiting Ti1e at Concourse Exits 

IC = Cor1coune Occupant 
W' • 94b 
li3 - ,ti• 1.689 

Load / Exit Capacity 
b30 

3. 1)73 = 

~.~Cl':, Mi~!..ltef 
(1,C,(11:, Minutes 

l .~:.()2 
0.000 

l'l1 nu!.es 
!1inutef 

Tata! Exit li,e [ •T + IWl-1 I l+ IN IU-W !U t IW2-.:; + IW,-WI l l 

. TOltlL • 6.'38 MHIUIES [NOT > b ~INU,ESJ 

C~e~~ ~Jr ~nbciia~:ed Fl:w 
~icr t_ r1: P: :1::(, 
Sc:.:t~: -\-~ 11:\., 

fh;rt!'.: 

:c·Jth; 



,~ER6ENCY El!TIN6 CALCULATIONS SHT 4 OF 4W!LVERDY.CE 

STATION: ~ILSHIRE iVER~OHT DATE: b!2l/B9 BY: CAF 

• -·,CIAL CONSIDERATION - Lo.er Platforo Occupants Uee E1er. Stairs Onlv. 
Test l 

L,acuate Total Occupant Load fro1 Platfor1 in 4 einutes or less. 

WIU; ISBO 490 ; 3. 224 l'linutes 

Test 2 

Evacuate Total Occupant Load froi the east re1ote point on the 
platfor1 to a point of safety in 6 1inutes or le~s. 

Waiting Ti1e at Platfor~ Exits 

IWIU-TJI; 3.224 0.2?0 :. 2. 954 ~i nut es 

Waiting Tiee at Fare Barrier 

Occupant Load at _Concourse :. Total Gccupant Load \upper I - Upper Pl at­
fora E1ergencv Stair 4 l'lir.ute Capacity 

1580 - !4 A IlO ; ; 102·) t'atrcnS 

Horth: i2U = .510 I :,io = 2.5SO 
South: WW - 51!) I :·1j1) = 1. 550 

• I - olU; 2.550 ].2)4 = t•.trOO Minutes 

• 

Waiting Tifte at Conc:urse Exits 

North: .:u ; SH• .' 3':·(! • 1. 457 
South: '3U ; 510 ?a(• . I.a21 

\.13U - ;JU; 1. 82 ! .. ~,'). 
.:: • "'" 't 

; •:·. (il)•) ~inute5 

Totll E:it Ti,e (;ITJ•i4TT5tTtl+1W1~-T3J+1~:u-w1u1~1~3u-w1u11 
Upper Flatfor, 

Total - 5.b19 ~inute5 ~Not ) 6 ~inute5) 

Total Exit Ti1e 
lo.cer Pl~tfor1 

Total • 1900 

[;Occupant Load I Eeer. Stair Capacity] 

560 = 3. 53c l'li:-iut~s 

l'linutes 

Mind es 

Minutes 
l'linutes 



•• 

• 
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ATTACHMENT B 

_. Rolf Jensen &Associates, Inc . 
FIRE PR<Yl'ECTION ENGINEERS• BUILDING CODE CONSULTANTS 

March 14, 1989 

Mr. Malcolm Ingram 
Metro Rail Transit Consultants 
548 South Spring Street, 7th Floor 
Los Angeles, CA 90013 

PRELIMINARY EXIT 
CALCULATIONS 

Malcolm: 

S3-J2101 

REC~1VEO 

l'tAR :. '.; 1989 
FEDERAL EXPRE~CC.. 
(213) 612-7000 ... J, 

RECEIVED BY. MRTC 

MAR 1 6 1989 

SAfIDi & ASSUBANCB 

Copies of preliminary exit calculations for Hollywood/Highland 
and Hollywood/Vine are enclosed. As we discussed, the Wilshire/ 
Alvarado Station configuration was used . 

Each station will have the following circulation elements: 

Platform to Mezzanine 
2 3-unit emergency stairs 
2 3-unit normal stairs 
2 2-unit escalators 

Mezzanine to Grade 
2 3-unit normal stairs 
2 2-unit escalators 

These calculations will be updated as the preliminary plans 
become available. If you have a question, please call. 

Sincerely, 

DRF:jmp - H3275.0l 

Enclosure 

5252 Hollister Road • Houston. Texas 77040 • 713/462·1840 • FAX 462·0812 
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C~£R6E~CY E.UT!NG CALCULATiCNS 

llATWI: Holly•ood/Vine DATE: .l/14/8, 
NET PLATFGRN AREA = 11612 

QCCIJfANT LOAD CAL,'.ULATION 

FE>! HOUR 

l Iii~ .O•uS: !IIBOUND 
QUTiOIJ::D 

ENT.t:;AINING L:JAOS: PiBOLlND 
-JUTMl!~u 

54b! 
2255 

718 
148 

PEA~ 15 MrWHE L:JADf [:f"E,~K HR. 1.tJAO ~ J.i5 4l 

UN~ LOADS: MD,•11; '~~ .. 
;,J/.l 

OUT8JJND ;4q 

EIHlA,NIN6 LOADS: : ,11oui;J ):,i 

OUTB(U~iD 43 

:-{l:~jWA'1S: lllrOIJND b.O 
•JUT50UIID b.C 

,ol I [F l 

&Y: DrF 

DES!6N 'iR 

r. 1'1. 

1527 
4477 

797 
324 

~4:) 

1 :-39 

231j 
94 

b.O 
6.0 

1:ALC!JlhT;c, ·~AI/j ~OhJ ~:ff~K !5 M!N. LWK LOA[; I 1~0, :JF ME;U:J1WSi 1 
--------------------- [NO. OF HE4~WAY~ =lNT::GfhflS MIN. / i-!EAOW.lh'i '. 

lf,8CUNL 
OUT aouND 

f.J TAL 
:~SE ~~OT { :.~z,:,i 

... 
.'I..· 

1:12 

.. ..,, 

.'! .. 

Jq1JI~·1 (=NET P!_,L<ff,Jri:M ARE.~ I PEHK ENTRAINIIW LG~Dl 
a.M, 

!NOT, 4 3Q,FT. / PE~SCNJ ~ 1. I (1 

-.ess:!r c.t 
~~£A!~ ijf ~~·r;;~;~g toad• fr3in ~01d 

P.M, 
22•) 
i44 

:J,4 

t ~ :::: 

?.~ 



·-

• 

• 

,1 = 56:) = .), :21 Min:ites 

Test 2 

t·,3cu:1te Total Occupant Load fro1 the eost re11ote point on the 
pJ3tfora to a point of safety in b 1inutes or less. 

Walkir,, Ti•e for :ongest exit route 

T = Tl t TZ t T3 t T4 t T5 

!l iplatfcrai 
!piatfor1 to concoursel-up 

i) ic.n CGncc;Jrse! 
T4 lconcours~ to grade>-~, 
iS :gr.;.de1 

'Wl - l:i• ;.221 

Feet 
~24 

!6.5 
2b1 

j3,5 

0. 620 = 

rf'N 
:1,tj 
~(j 

2\iV 
S:) 

2(1!) 

= :iutes 
,62,) 

!) • 37 0 
i). !)t),) 

Jci::Jp.int Loicd c,t Concct.r!:: = Total Jc:-ipar.t ;_Jail - '.:tErgenn ·Jtair 4 
Minute (o~:idt·! 

- \ i t P.itr0,1S 

lfl = C:.r,,:,J1Jrse 1Jcc:..1po.:-;t Lo.id :·,Jate C;oe.c:t.v 
W~ = 9:;; S5,) l. 48.J Mini.:tES 

i).in)~l M;nu~e5 

5,448 HINIJTES rNOT ) b ,llNlJTESJ 

~,-ud 

P~trcr,s b3 
45l: 

t.47.3 

,est 
3i)Z 
~1)1) 

i, S \1) 
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• 

• 

:TAiI~lr: ·1Di ivio1oco1,·1,1e 

Em LME; ANO CAPAC! 7··f PRO'/l'.:O 
--------------------------------

ELEmn CiRECTiiW NU"1ER ' LstJES 

Pl,t!oro to Conco1Jr$e 

---------------------
St;irs -up ·2_; 3 

-dmrn 0 0 
E=calators-1Jp 2 1 

-dotm ,) v 
Eter. -11;; 2 J 
3tairs -dGWO ,; 0 

'. ,O 

fhrot,gh fare Barr:ers 

---------------------
Turnstiles J 1j 

Fcre Gate; u 
Service Gates I 2 
E1ergericy Gates ' • 

Fare Barriers to Saie Auil 
-------------------~------
Stairs -;1p 1 

-Jo1rm " v 
E;caiators-u.l • ·, 

-~mtn ,) ,; 
E:er. -up 
Jtairs -down ., 

F~re G~t~; ;~~ ~:!r~;t:l~s 
~·:rr.?r-'. :,; ,.'J~:<. -~~31'.':-.'f 

~i~EflU~ Plitfor~ Exit ijidth 

' CtlPH~FY 
i LANE 

.35 
40 
-r u 
4o 
;5 
40 

Total 

•r 
(.·.J 

50 
5,) 
r· 
,! 

: 'Jt.:I~ 

)5 
40 
:s 
q 
,r 
,).j 

c;o 

fut:: l 

' 

' 
' 
' 
' 

' 

' 
' 
' 
' 

' 
-

;i:e1:.t 
I i":1) 

:::t~E-t ~l«tfora ~rea i(73q.Ft. per Ferson :t SV Fersc;::.s·;.,[)r f:,, 
Niiiiu~ ~idt~ ~equired 33.24 
~icitJ F~j~ided; 29.33 (NOT< REGUl~Er: 

PPM 

210 
,; 

110 sco1Jnted 
\) 

211) 
(l 

560 
ta~t West 

:·s::., b 4 
,) 0 t) 

I 1)1) I) 

.Jl,::.i 

.:50 

: 1(, ,, 
7!) • . J.-,e- escalator. discounted 

,) 

,) 

i) 

2S(: 

c~. = 



••• \ 

• 

• 

EME\6,NCY EliT!N6 C,L:ULA!,Ol/5 

51,ffON: ~oliy•ood/High!and DATE: 3/14189 
NET PLATFaRM AREA • I lbJ2 

>JCCUPANT LOAD CALCULATION 

fEAY. HOU~ 

UNK LOADS: rNBOU~O 
OiilBQIJNO 

aHRArNING LOADS: rn20UND 
OU,80Ul.0 

PEAK 15 "l!IUTE ~OAOS [•PE-X H,. L]AD , I. !5 .1 4J 

L:;ff LOAuS: INoOt:Na 1633 
:JUTBOJliD 445 

ENT1AIN!N6 L(AOS: IN3GU~O 25~ 
%T;OUNI• 7, 

HEAf:iAYS: rnacu~o 0, i} 

.JIJTBOIJND ~. 1) 

iHT I DF 3 

B'I: ORF 

DESIGN IR 

f.N. 

1228 
4 I 15 

614 
761 

354 
I 184 

lil 
219 

t,() 

6.1) 

CALCUL~'EO TRal~ LCAD [•PEHK I~ ~!N. cl~i: L(AD iNQ, CF HEADWs'ISI] 
--------------------- :ND. OF ,EADU"i, •:NTE5:Ril5 HIN. l HEl1DW1W l 

,. ~- '·"· 
IIIBO;NO 
our;ouND 

rQ7AL 

I1'H\iJ/J~ 
OL iSGu~::, 

i .)~t) 

' . :-1., .. 
:11 
: i 4 

O,i,iif\ l•NEf flATFORN AREA I PEAK :NTRA!NIN,, LOAD] 
A.M. 

(NOi i 4 5Q.FT. / PERSON] 23. 50 

177 
S'T2 

76'1 

'"20 

15 l'lfN. r! 
' . ,1. 
-.·c;' 
,.cl.J 

-·· ., 

i 9,6; 

rnrn .JCCUPA//i LCAD [=CALCULAfEO TRA!N LOAD • FW, ,,TRA:11!:ic '"""' 

TOTAL 
lesser .:,f 

~REA,4 :.r ~~traini~g LGad + Train Laid 
:0TAL JCCi.VMli l~AD Fe; CAL(UlAi:JNS 

: 3 i 5 

'· . r, II, 



• 

• 

• 

E~Eii8ENCY i:111 CAPACllY 

STATION: Holly•ood/Highland 

WT '.ANES AND CAPACITY PROVIDED 

DATE: 3!:l/89 

ELE~ENT CIRECTiON NUNBER , LANES , c;PACin 
I LAN, 

Platfora ta LonrJurse 

;ta ir s -up 
-down 

Escalator!:-Jp 
-cown 

Eiaer. -up 
Jt~irs -dJwn 

Throuqh Fdre Barriers 

Turr.sti!es 
fare 3ates 
Service, Bates 
Eneqenc·,• Gates 

' • 
0 

0 

' • 
•i 

10 
0 
I 

Fare Barriers to S1f~ Areo 

Stair~ 
--:u;.m 

Escalc1to~s-u~ t 

--10--r, 
E;er. 
.:. ta: rs 

2 
,, 

!J 

(: 

' 

2 
0 

<i 

" '" 

2 

') 

,) 

Array 
~a:u:it·; 0f Fare Gates and Turnstiles 

Perrent of Total Cc1pacity 

f Gtdl 

Tc.al 

E:1st 

ENERSENCY Eli T WIDTH TEST 

M::-.i.1t-1 ,ii-dU1 ~e,q1..!i:-ed:: 
~i jt;, P1·.:ivld:c-d ; 

'."- ;,, 
J .•. ~ 'T 

35 
40 
::s 
·H 
~5 
4iJ 

25 

.,5 

., 
.' J 

3iii 2 DF 3 

&i: ORF 

F?.~ 

210 

' 0 
14G sccunted 

,j 

210 
(, 

5b(' 
East ~est 

250 0 
C ,) ,) 

1,:,0 I) 

:',i_j(I ' • 

65.:; 

~E ': t 
h\1 Fri'! 



• 

• 

• 

Ema,NCY ECT CAPIC!T'i TE5Ti 

Hot l y•ood/Hi ghlar,d DATE: J/Wd9 
hst 1 

iHT 3 OF 

5 f: ORF 

£...,.acuate Total Occupant toad fro1 P(atfor1(sl i:1 4 11in1Jtes or less. 

Wll~3iting time at platform exits) : Occupancy LoaJ / Exit Capai:it; 

1913 550 = :.416 ~im,tes 

Test 2 

E· .. acuate Totai Oc,:upant Lc.;.d fro11 the aost remue poio:t en trie 
olatform -:.o a point Jt safety i:, 6 11inutes er 1e.;s. 

: : Tl t T2 t T3 t T4 t T5 
Fe,t i 'f ! Minute; 

T: lplatfcrail l 24 .~,)1) (j. b1•) 

!2 l~latfcrri to i:cn-:,x1.r se I -u~ lb.5 51) ;i, 330 
T3 icn cor.cour~ei 201 2(11) ' ':'.'.C' 

1,--1•.•.J 

T4 (::cnccurse +o -]riidJ?l-up 19.5 :.1) ,:; • . ji(, 

[5 \gradei i) ~o,: t). i);),j 

----------
: .. s:5 

i~: - T!j= ;.il6 ·). ::o 

Ccc:.i~;n~ _:~,a~ sic ,:.:,.-,ce:,;rs2: To::.;,\ ~r:c,1p;..·.t_ _J:iiJ - ':Mr•;e·1c·r ':tc1i· 
:'\ii :.!Co:' ·-.l~-,;(l:, 

fl2 -= :rncourse Cccup.;.nt Load 
;;.2 = I l) '3 
II'. - Wll• 1.680 

' = 

Gate Capacit/ 
650 = 

.). 4 ib 

~dditio~~l ~aitirg Ti1e at Concourse Exits 

".tl3 = Co1,co1..1r:e Ocupa;it Lead I Exit Capac:h 

• ····' - :.: : J : .,, .::J .•.:. 

''[.T~L : 

~E1'.1 
3. ; I j 

':.::: ~irlitts 
:;.~:b :'l::llit~s 

?a~.,.:;~.5 
::~p2,,:; ·-~· 
Ti :,e 

·;;.:st 



• 

• 

• 

JTHTrO:\: Hollywood/Vine DATE: 3/14/69 
NET PLATFONft HRE.~ = ! !.:,.j2 

DCCIJPANT LOAD CALCULATION CE5:Gfl 'iR 

-------------------------
: t;~: HOUR 

U};~: LGA~S: mou,o 
.}UTtCUN~ 

L'4rn~rna.s L["DS: i ·:&GUNO 
CUTBCUNO 

~:rlk u1~ns: rueau:1u 
JUT:IOUti(1 

ENTr.AININ6 L[~DS: U(JU!J,'f} 
!JUfBOUND 

a.:i. 

~~6q 
2255 

718 
148 

.. , .. 

b.(, 
6.0 

·' ' 

1527 
4477 

797 
324 

6.0 
o.O 

~~·_C:Jlr<i:U H.idN ;__·o~D :=.=:?~' i:. r:!~i·, -_::,r: t} . .:.~. i q;~ .. }F ~~.A:,11::t"·3)] 
---------------------· Pi]. J~ H~HD:i~r:· =ItF:sc~.;: :, :-i.:i1. i HE4LliilhVi l 

,., - \ ~ 
,l'._, l_, 

; - '"'~ 

I : :, 

" , ... 

' ...... 

.. ,-
! i • ~ 

:~-i~:· :=NE7 ~L~i~OFM ~RE~ i PE~V EN7~AiN!NG iC~)J 
A.~. 

I~(: : I lO.fl. / FERSON: 

,.:1. 

F . ·~ . 
:2(1 

.: 14 

- ·, 



• 

• 

• 

~I : !8<.i4 : .;, 082 .lfin=ites 

f e'.!it 2 

Evai:uate Total Occupant Load fron the 11ost re,'llote pcint en the 
pl,tforo to a point of safety in b oinutes or le'5. 

Wa!,ir.q Ti•• for longest ,,it route 

T = Tl + T2 + TJ + T4 + T5 
Fe~t I FFN : Minu:ei.; 

Tl ialacfar•l :24 201) •). 62i) 

T2 cpl atforo to concouri.;~)-up ,b.5 5;) u.uo 
13 !JJn rn.,c ouri.;e i 201 21)!) 1. ]OS 
14 (car.course to gradel-up '.8. 5 51) t). :70 
T5 l,ndel 0 ]DO cooo 

-- --- -----
i : 1.62S 

MditiJJnal Waiting Tite at F-latfor,1 Exi~s 

iWl - Tll= 3;fB2 0. \2•) , :.062 Minute,; 

.~ddi ti anal Waitinq T:.;e tt Fare B.;_rrie'" 

'.Jccu~ant Load at Concc.•1rse = Total (c~upa'nt LON - ~m=?rgeni:y Stair 4 
Mir,utf Capa,:i ty 

:ao, - i4 I = 

W2 = Can,:ous; :J::ljoar:t Load Gate Lap~,:i:y 
'i;2 : 1i:-4 ~Si; : L ~8.3 !1::.r:11~~s 
IW2 - ijl)= !.7~5 3. 18~ O.<KC Hinutes 

2. :~4 ,"Ii rut~:; 

,; . lj(n) 11 Jr.:..c t E; 

TOiAL = 5.b87 MINUTES rnor > 6 NINUTESJ 

~.rnv 
·F jt:·on: 

.:;ocicitv 
TI 11£-

4~(1 

; • _')78 

~est 

l . ,:.: 



• 

e 

• 

SHT l CF 3 . 

\JA7IQN: Sunset I ·veroont DATE: 31!ii81 
NET PLATFOR~ AREA • l loJl 

DCClcPANT LOAD CALCULATlON DE;IGN YR 

'EM HOUR A •• ~. . ' !". "• 

LI:ll LJADS: !~BOUND '~t' ,, • f .•, 
a-:-. o 4,.ll. .. 

OUTBOUl;D ~i)-'16 49Cb 

t!TRAliHNG LJADS: I1,601JN[ ,ta 3·16 
OUTBOUND 27c; 287 

?,AK 15 ~!NUTE L2AD3 ,,PEAi HR. LOAD :< I. :5 / ll 

Lltl~: LO.;DS: rN&OIJNJ 1816 ~(rd 

OLlTBCUND (I\; l 14 I I 

tNT~AHHNG LOAGS: !N!OU!W 2,)7 l 14 
DU:&OU!ID a, a3 

Hcsl·~AYS: I!iB@ND J. 1) b. (; 

o~r,OUNO -S. ,j 6' ,) 

c;LClilATED i~Arn LOA(· (=Ffhf !5 MIN. L;:,K LD.40 1 -~o. OF HE:~DiiiAYf)] 
--------------------- [NC. ijF HEAD 1J~!S =!N~:Sthil5 ,1!N. i HEADt./·~Yi l 

i !BOcliO 
;j!J12,JIJN[ 

T JT A'... 
:JSE ('"!OT ,. ::.2t)J 

!,M, 

Hif 

i4 ·: ;E;OWh'i ; 

"·'· ; I•} 

c,!1:i,:· i•NEi ?LATFO,M AREA i ?EAK ENTRAINiilG LQ"Dl 
A.~. 

:NOT -' 4 ·,o.FT. I fERSONJ 

~~2~!4 or ~ntr;ining ~Jad , Tri1n .OiG 

;.~i~L ,Jc::ur·M( LOq :c.~ CAL~UU~!Ot1S 

2b. 19 

. ' t, ,1, 

J (:: (1 

! .: :,) 

1~ Hlb.: i 
r·. :-: . 

~ ·.c .. ~. 

f . ,I. 

C' ~. 

: .~ ! : 

l ~ 15 



• 

• 

• 

EMER6ENCI EX IT C.1Fi1C !TY 

SiATION: Sunset / ·Jer11ont DATE: l/17189 

EJ;T LANES AND CAPACITY PROYIDED 

ELEME:H DlRECTIOII NUflBER , LANES , CAPACITY 
i LA~E 

~-latforn to Concaurse 

jtJ j ( ~ -l.'p 

-cbwn 
~:calators-up • 

-Co1rm 
E111er. -1Jp 
Stairs -d.J1,m 

T.irGl:~h Fa.,r~ B;:rriers 

i,1r:istiles 
;~,e Ga.tes 
S~r ,·ic11 Gat~~ 
E1t1eqency Gates 

-up 
-dow~: 

E;ca!ator~-uD 

::::aer. 
Jt;,; rs 

-:1~ 

-dcwr, 

,, 

0 

,) 

. ., 

') 

,, 
' • 
~ 

l 

14 

; 

J 

,; 

.j 

Arr· a.y 
•::.:-o.-:; t·r d Fare Gates and Turnsti le5 

.~erc.s-nt c,f 7otal Capa.city 

Total 

Eas, 

'.""" .. .,. 
J.:,. J.J 

EMERWICi EX,T .iorn 'ESi 

.1;~in~J ~1~t~ Re~uirEd = 
~i Hh ;,c,.vide-d = 

-,,: ,, 
41) 

J:, 
41) 

" " 
4(; 

., 
··-· 

,, ,,, 

SHT ~ G,= 

' 

' 
' 0 

7(, i - one e;cal a.tor discounted 

' .) 

~ 10 

' 

49.:, 
Ea.st West 

0 

' :i ,) 

0 

' 1 

'C'·"· 
,J.,il) 

' 
' 
' i ~(; 

\; 

--~(; 

I 1),) p: :.i 
':,(J. ;i(, : NQ7: 51/J 



• 

• 

• 

iTATif:11: 

EN:RGENCY EX!: CAfiCin ,E;rs 

Ver1ont DATE: 3/17181 
Test l 

jHf -~ OF 

BY: ,RF 

Evacuate Total 1J:rnpc1nt Load fro111 PlattOri(t.:l in 4 :linutes er let.:s, 

Wl('lt~iting tizie at platfi:ir1 e:<itsi = Occupanc...- L1Jad / Exit (apaci:y 

Wl , 1751 ' 

EHcuate fotail Occup!!nt Load iro., the 11cst remote poi:it or. the 
platfor1 to 1 point of safttv in b 1in~tes or !?st.:. 

lialhng Tiaie ior longest exit ro,Jte 

; : r: t 12 t T3 ~ T4 + T5 

:1 iflat•onl 
T: iplatfor.11 to ::G-:~::1J11rsei-·.:D 
T-3 11Jr. rnnctti .. sei 
74 lcon::iurse ~o gr3oe)-up 
!5 (q:adei 

.~[ - T!i= 3.SF 

-' . ;. . ~ 

Fe~t 
'"' l;;,1 

16. S 
°'."' I _·:,. 

t.9. 5 

,. .=?1'1 
:,}(! 

11: 

Wl = ~cncourse Oc:uoant Load / Gate Capacity 
w: , ;JJ 65tl , 
(W2 - Wll= :.630 

. ·~GT 

T 

Mi:n,tes 
0.620 

l. :1::~ 
;) . 3; :) 
(/, 1)){) 

t.41)2 ·:".ir,·.,;:e; 
(1,,i1):) ~ir,;_.te-:=i 

: •• ~
1
:,~ ~in,.:es 

t;. 1. ·HJ ,•1; r,c:t es 



• 

• 

• 

EMEP6£.~Ci EllTINJ CALC:JL.\T:DNi 

JT~iiON: Ver:nont i de"lerly D~fE: 3/lb/89 
NET fLATFORfl AREA = llbl2 

•JCWPilNT LDAD rnLCULATlON 

LHIK LJsDI: : NBG:JNO 
,JUHGUNl 

E1m,umG LOAu5: : 11sauso 
OUT&OUN" 

A.M. 

8057 
2217 

PEAK 15 r.lNUTE LCADS [,PEAK HR. L0Au x ,.15 / ;J 

LIN; ~GH[3: :NiCUNj ~317 
OUTBOUND .\38 

,~7'"1N!H6 UADS: i/JBOIJN~ 275 
/JUT&UUN[: 87 

H[aDoHIS: IN30UNO ·~. (1 

uUTBJUIID ,'.), 0 

,h T I JF 3 

SY: Dnf 

DEilGN 'iR 

,.~. 

'."')• , .. 
1,i I 

77-~ 
i652 

·r3 
11 · •• 
s. (/ 
6.ii 

CALCUL"1rn !R.IIN LOA, [=iW IS H:N. ,:!I': L[AD .' ;~o. DF lEADhA'iS, J 
--------------------- [ij,j, JF eEilD~AYS •[IHC:GER i15 "IN. I cEttDWsl'I J 

li•&DUND 
Q';iBU.JND 

'JTsL 
JSE UIOT 

:ua-·:iJNl· 
:jiJ fE,( JI[• 

T ~ • •., 

'·'"'"-

. ~.;1. 
l 15¥ 
-~i Q 

:m 
' 1.3::(, j ;418 

,e.;1:'i ,•IIEi ?LAIFOR,I HREA / PEAK ENTRAINING LDaDJ 
A.M. 

[Nu! ' ; Se.Fl. / PERSON] 

i.~ . 
;as 
a:.1 

1~14 
1-~:(, 

F. ,1. 

. , ~" 
'I , ~C 

:cm, o:CU?41/T LOAD [=CALCULATED !FAIN LD4D t FEA/. a;rn,:,;1n1G ·-''"": 

~ ,JTAL 
Le;.ser s; 
~REA,4 ~r Entr611i~~ load • Frain ~~ad 

2:; i? 
? ':•., 
' -' ':,._,~ 

iEN'BfVJl.CE 



• 

• 

• 

S~HT!C~: Vermor1t i Bever!;· DATE: 3i16iS9 

Em lsNES AtlO CAPACITY PROVIDED 

[LE~Eni DIRECTION NUMBER , LANES 

Pl at for~ to Concri'lne 

Stalri -up ' 
-,J.Q'/rl:'l 0 

CscalattJn-,Jp 
-C:r.wn " 

E~er. -up 
·Jtain ·down t:1 

Through Fare B~rriers 
---------------------
~urr!:ti les ;(I 

Fare Gates 0 
~eni ce bate~ 
Em-?rger,ey Gates 

Fue 9arriel': ta S.:;; e hrea 
--------------------------

-,p 
-d:J1rrm 

:seal :1.t.::;rs-up ~ 

-Ca";, 
~.1e~. 
Jtairs 

-u~· 
-(,QM,1 

'! 

,) 

1; 

,) 

13 

(, 

,, 
'' 
1) 

i'.ir ray 
Ca.~ac:~-, of :=;re 13ites and Turnstiles 

rercer,t o' iota I Capacity 

CaPAC!Ti' 
/ LANE 

,. 
,J 

10 
·< 
,J 

"tr) 
'< .,, 
4(1 

r ct <l: 

25 
::i,. 

5(. 
: 1) 

fotul 

tast 
•C""· 
• Jtj 

_,.J, :., :, 

mRGF~CY Em WIDTH JES, 

:3. 24 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

SHf 2 OF 

BY: D,f 

210 
(, 

i Ii) 

0 
290 ,, 

6~0 

25,) 
0 

11)0 
~00 

bS(; 

: : (• 
I 

li) 

'' ,, 

I 1)1) F PM 
5~':.ilfJ :::Cii ·St:1'.·:J 

~:n1~Jt Wiat~ f~qt11re~ 
;itidth Fr:.vidfd = :~Ji) u:c .~ECnREr.1 

\iER&EVDl.•~E 

srnunted 

fast W,st 

.\ 4 
i) 

0 

' 

i - :ne escaiati::-r G~;ca1Jnted 



,NEREENC'r' Em CAPrcm ,ESB ... ' -----------------------------
' mr:011: Veraont / Beverly DATE: li!ot89 

SHI 3 OF i 

SY: ORF 

• 

• 

Test I 

Evdcuate Total Occupant Load fro1 Platforn(sl in 4 .1ii'lutes Jr less. 

\111\waiting tifle at platfori;i exits) = Orcupan("{ Load / E:;it Capacit"t 

WI • 0.30 

Test 2 

E"acuate :1Jtal Occupant load iro1 tt,e Mst ~e•ote pain: on t~e 
?latlora to a point al s-afety i.1 6 :im.1tes er iess. 

T = Tl t T2 • E + T4 + T5 

Tl ioiat!or.nl 
T2 (olatior1 to ~oncoursel-up 
T3 (on cc~coursel 
r~ (concourse to ;radel-up 
:5 \Jr.Ge) 

Feet 
114 

;6.5 
26i 

'· F; ~ 
~1),j 

: 

Minutes 

l. 31)5 
-:·.J?r) 
tj, 1;1)1) , 

2.625, 

Q(c~~art Lcac ;: (o~(:~r;e = ·otil r:cu~an: ~odrj - ~,?rge~cy ~fij:r 
·~; ~nir: r:: ::~o,;n u 

:s,) j : 

Lc:"Jca•1rse Occupant load Sate.Capacity 
\l~ = 899 I 050 • 
:w:: - If!): ). 205 = 

.~.jd1ti0rel Waiti..-,g Ti.teat Concourse Edts 

.... , - .. : '. .. ,, - ~ - . r: ,. ~·-'.· 

~ 1 '· • 

1. 3a.: :· j .-.:_. t ?5 

'/EfioEVD i. CE 

~. ~:_i 5 



• 

• 

• 

EMERGENCY ElrrISG CAL,:ULHi!GNS 

. 3TsTIQN: Veroor,t / Beverly DATE: l/i4i89 
NET PLATFOf<H AREA = I tb.32 

CCCUP~NT LOAD CALCULATION 

LHH'. LDAOS: INBOUND 
OUTBOUND 

ENTRA:IWIG LOAQS: INBOV!iD 
OUTBOU~ff, 

pm· ·= 11rnuE LOeDS [ :FE4k' '' 
-------------------~ 
L!NK LOADS: !NBJU«D 

OJTBOU:m 

PH,;~ l.1 ING LOAJS: I N,QU,/0 
OUfBCUND 

~EA[WA\S: INBGU~W 
·JUT&GUNG 

!-iR. LOAD ' :.1~ I 

A.H. 

8057 
,2l7 

4 I 

2"' ~ l' 

608 

~- -c 
/.. . ..! 

87 

t. i:1 

6. ,j 

SHT I QF ; 

,Y: ORF 

DESIGN \R 

p' ~. 

26~9 
5746 

776 
f'C"1 .o ..... 

,. 
1.• 

116 

b. cl 

~. 0 

,sL:ULATEJ TF.s!N LOAD [=FEM' :: Ml'I . . [:If cO,O I me. :r ~rno.;vs; I 
·····-··············· :t/0. ]F HtAGWelS 0 lriffSERi15 NIN. i HEADWAil I 

INhD!_'ND 
UL T30lNO 

s.M. 
115? 
-~19 

p. :1. 

=~Ai ~NYE'A!'HNG UAD :;(f'E:~.~ :~ 1':f.',, :Jj~(1 ~ ,~ t. rlEAC1WAY 15 H!N,11 

·- ·----------------- ~.N. D ~ 
41: 

..... , 
I .,rh. S41 

~:£;1;::·i' >:NET .0 UHFOIH1 i'.il\EA i PEAK ENTRAINING LQ,'.;DJ 
A.N. 

[NOT ( 1 %.rL / PERSON! 21. 5(1 
?. 1. 

-; . : a 

iC~i:i;_ j(C!JPAtH :..!JAD (:CALCULATED TRArn lOAC t ?E~f ENT',.AliWlG _QAr:; 

L~S'5~r ,jf 
~;E;14 or E~tr;1~1~7 Lc;d ~ ir~:n _aid 
TJ!l"L EC:JF~~/T :_Q~j FG.~' C~LCJL.:i::1?i5 

H.:1. ;: . i'i. 

:·:,. J I 



ENERSENCY EX! I CaPACITY 

· ,THT!ON: veroont i Beverly DATE: 3/l4/B9 

Eli! LANES AND CAPACITY PROVIDED 

ELEMENT DIRECTION NUHBER x LANES x CAPACITY 
; LANE 

Platior1 to Concourse 

Jtairs -up 
-down 

Escalators-up t 
-down 

E,1er. 
Stairs 

-1Jp 

-dawn 

Throi.!gh ~are E!arriers 

'!'urnst1 les 
Fare 'Jates 
Service Sates 
E1er9ency Gates 

2 
D 

,) 

2 
0 

l I) 

• · .'.re Barriers to Safe ~rea 

3tairs . co 
-down 

Esca!ators-11p 

E,,er. 
·:tairs 

-OJWf, 

-up 
-dGwn 

\1 

V 

•i 

0 
2 
v 
3 
0 

14 

2 
l 

l 
:) 

(j 

,) 

;,RE B,:RF.IER TEST 

err ar 
Co:iacit-; af Fire Gates and Turnstiles 

Percent of Total Capacity 

7atai 

East 
:% 

.:jJ,3.3 

EHER,,ENCY EXIT W !DTH TEST 

Ni~i~ul Fiatfor! E~it Width 

10 ,. ,, 
40 

25 
50 

~() 

-· _.' 
4 ,:, 

.. 
-tlJ .. 
. ' 

SHT 2 JF 3 

BY: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

~E~t 
l ,)\J FP1~ 

DRF 

FPH 

210 
0 

7(1 

0 
:10 

i) 

~50 
,) 

11;0 
3t)O 

... 
,JJl_J 

2 ! (J 
:j 

Hf 

•) 

,) 

-C': 
.•.J•! 

t - one escalator d1scaun:ed 

East west 

6 l 
,) ,) 

0 
2 

[=Ne~ Plq,tfcrm Area ll7So.F:. J?: ,;erson 1 ~/1 Pusc,ns per ,::t., J 

• 
~ini~ut Width R;qu1rec = 
iii dth ?rovi d2d = 



• 

e 
' 

• 

E~ERGENC'i Elll CAPICITY lE,TS 

STATION: Vertont Beverly DATE: ~/14/89 BY: !iRF 
Test l 

Evan::1te Total Occupant Load fro1 Platfora(sl in 4 11in'Jtes or !esi.:. 

Wli,a1tiaq tice at platfort e,itsi 'Occup.ncv Load i Exit Capacity 

~I , 2,119 ' 4.120 Minutes 

Test : 

Evacuate Tiltai Occupa:1t :..oad fra11 the 1ost re~ote pcint on the 
platfGra to a ~oint of safety in b 1ioutes or less. 

7 = :1 t T: + ~3 - T4 + TS 
Feet ! ,r~ ' ;1in1Jtes 

f I ip l atfon!l 12.! 21:·o •).620 
-, lplatforo to concourse!--t~ 16.5 S(i i). 330 .. 
T~ l,:rn conccursel 261 20,) I. 305 
T4 /canrnun:e to irad,1-uo :- ~ ,.j, J :) 1j, -~7c) 

15 (grade/ 0 2(Ji) (,, vOO 

----------
• ~. b25 

t),d(l 

Hcditian,3'. ~.;dirq TiJ,e 1t f,:,:~ Barrier 

0c~~~a~t LJiG ~t ~0rr~ur;e = T~tai Jtc~~;nt L~~l - fQer~efiCV ~ti;: 
.~:;,·;te ,:o,:iii.::i :·; 

21 :! 

\'2 = [,:ircourse Occ:Jpant Load 
:;2 , 1179 
i\t2~ttll= 2.110 

I • 

Gate Capacity 
650 • 

4,. 120 , 

ACd1 ti.Jr.al Waiting Ti1e at Concourse E~ its 

:,i.;.; Con,:01Jr5e Occupant Lo.;.d i Exit Capaci:v 
w: = : 17i '.50 , 

nm, 6.1,s 

1.814 ~in1..:t2s 
i),1),) 1) ~inut'!'S 

.3.:69 i1i.,ut~s 
·),(::'.::) .~ir,:.ttES 

c.1t:v r:.~ Jt,&~L;Nca ;:~e:;.; 
Arrd tad ~es~ 

~:1p;cit / 
Ti'1ll: 

,~a 
45(: 

! . 0.:4 
:1)1) 

:,ii') 



• I 

• 
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JT~li:iN: Ven,ant i Beverly DATE: 3/16/69 
NET PLATFCRN AREA = llb>2 

JCC~PANT ~OAD CALCULATION 

ur;;: cJArS: INBOUND 
OUiE:JlJNLI 

EfH::.;·JlNlW3 L['~LS: If<&DW;D 
au1r-m1tm 

---~--------------- ... 
;_::H. LU~D5: :NBOL'oD 

:;u TBOlNu 

~f;T,~A!N:NG Lu,DS: iHBOUNO 
ou ~~ou.~u 

r.EJOW~'/S: iNB[:IJND 
tJ!JfB,JUND 

A.it 

8057 
2217 

154 
~1)(J 

~: 17 
.~!-3 

~ ~~ 

"J 

,37 

t,V 

6. 0 

B'i': 

DESI iN YR 

iH. i DF' 

CRF 

? . :1. 

:612 
~74b 

776 
1 '-, ,,:1:1 .. 

93 
116 

6. 1) 

:;,0 

CALC·j:.Ai:: r.;H;N LC,;c, [.:FE~r !5 !>Im. L:1{{ LG~~ ; ,NQ, UF HEA[ilrl;'.\':Si; 
___ ._ _________________ :NO. ~F HHOW~YS :ii'irESrn ( '.S ~ IN. / HEA:•WA'1 J] 

:NEJU//0 

'-~. :,1. 

iNDT • 4 !Q,FT, ! PEA5DNJ 

i473 
• '+/,j 

,~. i1. 

=.' _;.,, 

A,~. 
21. 5·) 

" 

, .. ,, 

1 .... , 
10.i .. 



e 

• 

:lATE: 3/16/39 

rn~ '.A:JES aND CAPaCITY PROVIDED 

El,MEIH jlocCTl~N ,'IUMBER X UNE, ' CAPAC! f'i' 

?latfor~ ta Cancour£e 

~.t}jr:; ·lip 1 

·dcwri ,; 
£s:~latcrs-up 1 

' 
-,1o~n ,, 

EJer. -•1p ' ' 
Stairs -dawn ,j 

Thrrngh Fare 3ar.'i =r; 

---------------------
7ur:isL le; 10 
Fari? 6at es ,, 
Servic2 6at21:: 
E,>er7er.C\ IJ.;;tes 

F~..-e 9ar:" 1ers t,'.i ~a~e ~(f:J 

--------------------------
-up 
-,'.jQp;:"1 

~;caiJtors-,Jp t 

- j:;;.n 

E It'!'". 

: ~ a 1 rs 
'·' 

1j 

v 
3 
J 

1; 

,; 

Mr ay 
Capa(:t, Qi =arE 6atPs ani Turnstiles 

~ercent of Total Capacity 

LANE 

35 
,iii 

}5 
41) 

:,:r 

~\1 

To:cl 

:j 
::1:i 
Si.1 
~,·. 
. ..,'J 

:'at~ t 

150 
.) _,. •' J 

EME1GENCY EXIT WIDTH ;rs, 

= ?P,"'I 

= 

= 
= ,, 

560 
East ~est 

= 6 ' t'. ,j 

= 0 

= 1 

' 

;,_ .. 
.:.1:.! 

= 'I 

= 



• ' \ 

• 

• 

Vuriont / Oever 1 ·i fiAfE: 3/16."19 
Test 1 

91·: DRF 

E~1c~~~e Total Occupa~t Load fro1 Platfor1isl in ~ 1inutes or less. 

-,.;;,:\lia:tir,~ tiee it platror,1 exit;) = Qccupanc_, Load Edt Capa-:i~y 

iii! :; 1. 6(-5 /'Ii nute~ 

7 est : 

E~ic~~te ~cti: Occucan: ~caj fro1 tte ;Gst re,ote ~01nt on the 
;Jiai:hr1 to .: ~JHot .Jf safet~' in 6 ,1inutes or !es5, 

ipi3t:0r1 tG ~~rCOlfSil-~1 

I':: ior c1.:nC-':ijr;e,• 
T4 :cJr:JJr~f to gr;cte!-u? 
TS :;r-id::i 

.,;:•· " 

.. , _,, 
,6.: 

(, 

,1, 1 

., :=o:1rnurs~ u~cu~ant 
:i/9 

Load/ 6ate Cap,c1ty 
650 = 

-:.;1:: :.345 3,605 

:jc1t:o~al iaiting Time at Concourse E,i:s 

• 1 . . ;:_·.S 

. .,.~ 

' ~ '-' 

,o 

T e 

; , 314 
,). ... ,:.(; 

n1 ;,utes 

,) •. 33(' 
! .. }(·.: 

,r.-.: r!1.: 1 e~ 
J. in-.. t 2:: 

... 
--E: . 

•ii'= 
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,HERG£t/CY EXilltlG CALCuLAT!JNS .JHI t OF : . 

STA;JDN: Holly.oodiWestern DATE: l/l4i69 B'i: :,liF 
NET PLATFDRH AREA = 1 Jh.,2 

acceFANT LOAD CALCULATION OES!GH iR 

'. fNK L,JAOS: 1NBOUHO 
QUTEOUND 

tNTRAlNIN6 LOaaS: r:,BO"NO 
ULT BOUN[, 

57S6 
2(112 

362 
503 

?EM: ;5 MINUTE LQADS [=P,A, HR. 1.,JAO , I. :5 i 41 

LIN!' LCADS: rnBJUN~ tt:64 
·JUTE.Ju:m :79 

MR.\IIHNG ~OAOS: !tEOUND 248 
QU00UND 14, 

:iE?.OWArS: L'i&CLJIID .;, ;) 
,)Ulf,OUN', 6.V 

.:;./'1. 

:w 
~ 72 '. 

o~4 
1353 

l'.:;'. 
l; 4 

j, 1) 

6. ;:1 

(ALCLlLH7ED r~~IN LG/11, (=F:Hk 1.s M:tt :.lNK LJA:· I liiO. or MEkDWH'iS:] 
-------·------------- (NC. JF !iEAD\JA'fS =iNTE3EfltlS ,~IN. I HEH~~,;-,·· J 

rNB~U~, 
ou:r.ouri.c 

··••.1 
, L I Ni. I." . _, 

i4 ~ HcJ1JWkl' 
~ .. 1. 
:;1 

,u;s::, [=Ncf PlafF•:;n AREA i PEAK nmAiNIIIG lGADj 
~. ~1. 

:NGT <' 4 3G.FT. / PERSO:n 11,)8 

~9: 
; 32t) 

' "' J .. , ·, • 
L ~ , lfl, 1 J 

: ; . I: 

·c:AL ,:cuPANT LOAu [•CALCULATED TRAIN LCAD. PEAi'. EiHs,::::sG :.:·A,,. 
~.i'. 

[ ·? 1).j 

... ;sser ·'27 

~?EAiJ ~r E~traini~g _c;d ~ Train LJac 
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,~E,W,CY EX i T Ca?AC IF 

ST;TION: Hollv1r1oodiilestern DATE: .Jil4i89 

El!T lAllfS AND CAPACITY PROVIDED 

clc~ENT O!RECTION N~NBER LANES , CAPAC Ef 
I UNE 

Pl~tf1r1 tc Concourse 

Stairs -uo ' 
,, ,, 

-~awn ,) ,, 4•i 
Escal jtors-i..,p ' -· • ,, 

-down •) ,) II) 
E~er. -IJ,1 ' 

,. ,, 
Stairs -d~wn '! ,) 4,) 

,.\ rot ,1 
-h,ouqh Fare 8.3r:"i~rs 

---------------------
iur~stiles I 1) 25 
~ae 13ates . ' 

J'-) 

5erv1 ce Jates 5,) 
Et11:rgenq 6 ~ tes - .:/1 

T Gt; i 
'r;re 8a."rters to Saf~ ~'i?C 

---------------~----------
3tairs ·•Jp ) ' 

-llown ' ,, 
£scaiators-,Jp ' -· ,. 

-G'):.;, ,) 4:; 
E111er. -,, D (_j -· u 

·:ta:is -:10111·, 4,, 

~ ~~ • I 
'..J·.a, 

~ c. :,E .1Hr.R '. E~. 7ES: 

-----------------
Hrray Ead 

·: ip ;,: it_ y ,Jt Far• G~tes and Turnstiles 1 S1J 
?ercEnt of rota! Capac, ty .. ~ T~ 

J .• ,, ~<.J 

,MEfiGENCY E.IJ! ~JDTH TEST 

M:~i~~n ~idth ~ec~1r2d 
"Ji Jt~ Frc,vi ~2d = 

SMT? DF 

9·,·: ~F,F 

?PN 

' 210 
,) 

; I 4,; ;counted 

' 0 

' 210 

' 0 

560 
East West 

' 250 6 j 

' 0 I) ,) 

' l•iO I) 

' 300 ' 
650 

e 2:V 

' 0 

' 7 ,} • . one eso; ai:or di ;ccu;,ted 

e ,) 

r, 

~d·:1 

tJed 
l 1)1) pc~ 

51), (,1) fNUf ;-~1Ji:J 



• 

• 

• 

3i,HI0~: 

E,IEP.GENCY Elli CAFIC!rl TESil 

Holly•ood/Western DATE: l/14/SQ 
Test 1 

3HT, OF 

·E~·arnate l()tal Occupant Load fro11 Flatforeis) in 4 1in1jtcis or iess. 

~11~a1tin~ ti~e at piatfor11 2xits) : JccupancJ lo~d / Eiit C1p~c1tv 

1 '·)8 560 ; 3. 'f!)7 Mi nut Es 

Test ~ 

Evacuate Total Occupant Lo;d from the r1ost reJ10::e point ·Jn tne 
platfor1 to a po1n~ of safety in 6 11i~utes 1r less. 

T: T! t T2 ~ T3 • T4 t rs 

12 iplatfor1 to c~ncoursei-Jp 
: J \c.n ccntatrsei 
i~ lco~.c.Jurse tc gndei-up 
TS {,]r iOei 

Feet 
: : I 

16. 5 
~61 

1 ·~.s 
(; 

--------- .~------------·---------------

i Ff~ 

51) 

; 

' . "/' l_t,Q,.'.._I 

,), 3.):: 

: • 1l·S 
1), ~70 

Jc.::~~~r,~ -.::raj 1t ·::::,cu~r3,; :: fo:ai -::c:-.:~-F1t :..oc>a - ,::r:erger,c 1 31.a?r ~ 

/ir,• . .ne -:3.~·:ir::ity 

- ii 

~2 ' Cc,r:co!Jrse Occupant 
,J2 ' l068 I 
oc - Wl), t.oN 

, ',• 
'" 

Load I 

! ' 

Gate Capacity 
651) 

3.4(J7 ' 

~dditic~al Waiting Time at Ccncourse Eiits 

;..;.:. ; Cc.rrn•.;r;e Caccu~-ar;t LJcid / E.ti! Capacit;, 
~: = 1,·:.:13 ni:1 

l.,13 l~il:_;~~3 

,:, • ({h:• ":nu:es 

.~.a1.; .11ir.utes 
•'., • .;:i7 .~ir:t=tes 

C:>,,a[ :-: ·) 
i ! -lif- ' .,.~ 

j '·).j ·' 

~1;:) 

: ,:!!( 
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E~ERSENCY El ITiNS CALCULATIO~S 

STAT!JN: Holly•ood/Western DATE: .J/14/89 
KET PLATFJR~ AREA= 11612 

OCCUPANT LOAD CALCULATION 

PEAi'. "OUR 

L l:1K LOADS: INBOUND 
OUTBOU!ID 

rnTRAINING LOADS: iN&OUND 
OUHOUND 

A.~. 

579b 
((,12 

802 ··­Jt}.J 

,EM. 15 MINUTE LOAvS [=PEA>'. HP. LOAD , I. 1~ / 41 

llut: LOADS: rnBDUND 1664 
,JU :iOUND }7~ 

ENTNAiN!NS LOADS: lNBOW/0 ,48 
OUT,OUND 145 

HEADWA'iS: W&DUNO O,i; 
JUTBOUNO ,.v 

BY: 

oESIGtl 'iR 

SHT ! JF 3 

ORF 

?.M. 

2lb7 
47:! 

S24 
1358 

li!l 
114 

~.o 
b, (1 

CAcCuLATcD TRAIN LOAD ,=fEAk 15 M!N. LI:n: LOsO i lliO. Of .iEAiWii'/Sl J 
--------------------- [NO. OF HEADWAYS =ItHE3ERl1: ~IN. ! HE.lOWeYll 

A.11 •. P.M. 
INBGUNO a.12 312 
OU:lOl-ND 211) ,79 

ETAL l ' 1"! ... qql 

L:SE l:IOT : 1:201 '. :2(! J 32(i 

PEA¥ ~NTRA'.NiHG.~OAD =(PEAK 15 11iN. LJAD : 4 , HEAO~A'i 
<. l. 

l S IEN. i l 
? .. t 

r ~J;ou:rn 
Gl_ TbOU\U 

iUT ~L 

. " .•IL 

2.7 

• ;g 

oE:,s:;, [=N£T ?LATFGfiM AIEA i PEAK ENTRAINING LOeo] 
A.ri. 

(NOT ( 4 3QJT. I PERSON] 19. JS 

TOT!L 0CCUPA:IT LOAD (=CALCULATED TRAIN LOAD + PEA! 

TOTAL 
Lesser ,jf 

A~EAi4 or ~ntraini~g Load + 7ra1n LJad 
TO~HL cc:UPAtH LUttD FCR ~AL,)JLAi[Q:15 

11. ~. 
:9t)8 

lo! 
i; I 

·'. ~. 
~ ~ I 1 .. , .... ~ 

E;'l;RA:N::1G :. 1J.~~iJ 
F'.11. 

: 641 

(642 
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EHERGENCV EXIT CsPACITY 
-----------------------

Sis Ti ON: Holly•ood/Western DATE: 3/14189 

Ell: LANES AND CAPACITY PROVIDED 
--------------------------------

ELE~ENT DIRECTION NUH&ER X LANES ' CAPACITY 
/ LANE 

Platforo to Concourse 
---------------------
Stairs -up 2 • 35 ' -down 0 0 40 
tscal a tors-up ' ' 

,. 
JJ 

-down (I r, 40 
C1er, -up - J •< .JJ 

Stairs -dmm I) 0 41) 

:l fatal 
Through Fare Barriers 
---------------------
Turnstiles 11) ,. _, 
Fare Sates ,) 5,) 

Service Sates ' 50 
E.11eqenc, Got~s ' 5.j 

Total 
Far~ Barriers to ':afe Arev. 

--------------------------
Stoi r~ -up 2 • '< ;; 

-doi,;n 0 0 40 
~seal ateirs-up ' 2 -. .;J 

-)own 0 ,, 4:} 

:,'!!er. -·ip 'i 1) " .;, j 

3tairs -down ,) 4(1 

~.Jtil 

_': rttiE &M:R iER TEST 
-----------------

Arr av [.i,( 

C:caci t·r ,f Fare Gates end Turnsti Jes ·150 
Percent of Total Capacity 33.33 

E,IER6ENCY E!Jf W!OTH TEST 

~ininu~ Flatfori E:it ~idth 

~1n:mui ~idth qequired = 
~idth F~o~:dPd = 

SHI 2 OF 3 

Bi: rnF 

= pp~ 

= 21(1 

= 1) 

= 7iJ ' - one escalator di scuu:-1ted 
= 0 

21() 
= v 

490 
East West 

250 6 4 
= ;J 0 I) 

= too 0 
= :oo 2 

650 

= 2 ! 1) 

= (• 

= ; 4,) 

= :) 

= 0 
= (• 

3~(1 

'.lest 
! 0::1 Pf'tt 

~V.i)O (!j:Jf';~i)7,J 
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EHER6ENCY EHT CAPICIT'f TESTS 

, 3TA1iDN: Holly,oodiWe,tern DATE: 3/14/89 
Test l 

SHT 3 OF l 

BY: ORF 

Evacuate Total Occupant Load fro& Platfora(sl ia 4 1inute, or les,. 

Nll,aiting time at platforo exits>, Occupancy Load/ Exit Capacity 

ol ' ~.814 ~inutes 

Test 2 

Evacuate Total Occupant Load from the 1ost re:note point on ~he 
platfor1 to a point of safetv in b 1inutes 'Jr less. 

Walking Ti•e for longest e:<it ro,,te 

T = Tl + T2 + T3 t T4 + TS 
Feet i FPN ' :1ir:ut~s 

11 lplatforol 124 ~(10 ~- 621'} 
T2 Ip! atforo to concourse)-up 10.5 50 1) •. )~0 
13 Ion concoursE-l 261 20!, r. 305 
14 (C"Oncou.rse to grade)-up i9.5 .50 1:,.37(, 
r• ,, :grade; () 200 I}, 00'.J 

----- -----
; ' 2.625 

Additional Waiting Ti1e at Flatfcr~ E~its 

iNl - Tll• 3.894 i;,620 = 

4dditional ~ai~ing Tiee at .:ue Barriu 

Oc-:uoar;t Lo-3d at Cor,:::ours; = Tr:i::al Jccu:iant Loac -. £~eq2ncv jta1r 
i"::r.ute c~.Vicit/ 

2L) ) ' Patr".'ir,s 

W2 ' Concourse Qccuoant Load/ 6,te Capacity 
,1 , 1,Jb8 I 650 , I. 64.3 .'Ii ri, .. t 1:'S 

,,, - ill• (;9(i) 3;894 , 1J,0(1:"i .~inur.P.s 

4dditional 'llaiting· Time at Concourse Exits 

li-3 = Concourse Occ:1pant Load I E:dt Caoacit·i 
rn = 106B 350 :: :'..C151 M'.1:,Jtes 
1W~ - Wtl= 3.0~1 1.994 1}.i)::10 ~ i nut es 

Tot-31 E,1 t Tite 

TOTAL ' 5.899 ,>lNUJEJ 

~rr <0.1' 

totrG:-,s 
Caoo:1city 
L ne 

East 
687 
4 51) 

1. 5 :"7 

~=2- t 
?-8 
~\I 

[. ~!ii 
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ATTACHMENT D 

_ • Rolf Jensen & Associates, Inc. 
FIRE PROTECTION ENGINEERS• BUILDING CODE CONSULTANTS 

May 19, 1989 

Mr. Malcolm Ingram 
Metro Rail Transit Consultants 
548 South Spring Street, 7th Floor 
Los Angeles, California 90013 

8331 PRE-FINAL DESIGN REVIEW 

Malcolm: 

6S-i14307 

r.;;:iy ~? 1989 
·-, C ,. 
u· .. v. 

J<l:.CEJl/t::D BY. MRT'C 
MAY 2?-1989 

SAflfY £ ASSURAHCE 

This is to confirm our telephone conversation oE May 19, 1989. 

We have prepared hydraulic calculations Ear the wet standpipe 
system shown on the drawings. The pipe sizes shown are 
adequate to produce the required 500 gpm flow. A copy oE the 
calculations is attached. 

IE you have any questions, please contact us. 

Sincerely, 

~g)!fij;;;;e:_ 
David R. Fiedler, P.E. 

DRF:klr - H3275 

Attachments 

5229C 

5252 Hollister Road • Houston, Texas 77040 • 713/462-1840 • FAX 462-0812 
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3F·F:I!'1kLER SY'.3T~~'i H'·t'C•RAUL IC AN(~ILYS.i:S 
Date: May 18. 1Q89 

F·age 1 
?\: \ 833 l WSF·2 

JOB TITLE: H3275.01 B331 STANDPIPE 
WATER SUPPLY DATA 

SOURCE 
MODE 
T;:.G 

l 

STATIC 
PF,ESS. 
(P':5I > 

RES I;:,. FL.OW 
F'F:ESS. @ 

(PSI) (GFM) 

2(1. 0 

AGGREG~·rE FLCW ANALYSIS: 

TOTAL FLOW AT SOURCE 

AVAIL. 
F'RE3S. 
( F"S I ) 

.S5. 9 

TOTAL HOSE STREAM ALLOWANCE AT SCURCE 
JfHER HOSE 5TR~~M ALLOWANCES 
TOTAL DISCHARGE FROM A(:TIVE S~~INKLER3 

NGDE AN~L~·srs DATA 

NOD~ TAG 

2 

4 
5 
.s 
7 
e 
"I 
1 t) 

1 1 
1 ·) 

1 ·l 
l ~:, 

lo 

t7 
18 
1 ::}('1 

1 Cit-. 
1 •.; 

.:;:·._1 

::. 1 

-1·.• 
.:~ ... , 

...,,:.: 

..:.-.J 

26 
27 

27D 
28 
29 
.30 
3\ 

ELE'/ATIIJ,~ 
(FT·, 

514. 1) 

509.() 
50'7. 0 
51:1t.,. (> 

5(J9. t) 

5(i9. 0 
:i09. 0 
'.51)6. (1 

500.0 

49'Y. (1 

',5(.,.'.:). () 

4~~8. i_) 

4'17. 0 
497. (, 
4'"f.S. 0 
=-·() 1 . (1 

,19.-,. 0 
-l95. 0 
4•=,)5.0 
"-'.'-ft:;'_ 1) 

50·:. 1) 

502.0 
494. (, 
•]9:·;. <) 

.. 1·-;·2. ::, 
4r1_2. 0 

47'7. ,:, 
49 l. C: 
4"'10. 0 
49(1. I) 

495. i) 

f<~31. (>O 
K=31.(h) 

FRESSUF-:E 
(F'~;I} 

65.4 
67.2 
67. 1 
68.4 
67.0 
67.0 
!::, 7. 1 
6(3. 4 
70.7 
70. 1) 

h·?. a 
CJ / • ' 

.:..c -=!" 
, .. , ' . ·-· 
b•t. l 
,'.::,;3 ~ 4 
.-:Ji::'-:: • l~ 

,_. ,.., -, --· 
.',.;3. l 
,S7. 9 
L ·-, -:~ 
,__,; . ·-· 
65.: 
63.4 
.:·):::. 4 
66.8 
66.4 
t".,6. f) 

65.4 
,S.3. ::: 
65.5 
65.0 
65.0 
6'.'. 9 

@ 

TOTAL RE()· D 
DE:1AND PRESS. 
(G;::·M) \?SI> 

500. 1 "'."'l':" 
·~• • .J. 

5(10. 1 GF'l"i 
0. 0 GF'l~1 
,:,. ,:, GF'M 

5(,(:. 1 GF'M 

Di.SCHAF:GE 
( Gr t1 i 

251). (l 
251). (l 

. 
' 



• 

• 
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SPRil~K.~ER S\·s·~EM HYDRAULIC ANALYSIS 

JOB TITLE: H3275.<)1 B331 STANDPIPE 
NODE ANALYSIS DATA (cGnt ".j) 

NODE TAG 

-­. ..;, . ..;, 
34 
35 
.36 -~ . .:,, 
38 
39 
4t) 

41 
4''• 
43 
44 
45 
4.', 
47 
48 
4:;, 
50 
51 

=.;6 
57 
5B 
59 

6] 

,:'),':> 

67 
,S5 
69 
-,­
I \_I 

/ l 
72 
! .:.;. 

74 

76 
77 

ELE\lt~ TI tJN 
<FT> 

498 .. (i 
498, ,:, 
49,S. (: 

· 49J+. C 
495. ~) 
497.0 
5C2. (: 
49E.O 
500.0 
502.0 
502. ;) 
5(.lt). ,.) 

4·7·•3. (, 
4,;7. 0 

1..J.'76. ;) 
4 173. (, 
49i. 0 
4'-78. ( 1 

498.0 
498.0 
495.0 
4·=to. c, 
4"=tl. 0 
491. 0 
4"72.0 
497. c, 
492.0 
49.'). t) 

.\9 ii. (I 

Si:1:~. (: 
5(i2. 1) 

'-~·'?9. (1 

495.0 
49~.:i. (, 
496. <) 

496.0 
5(J 1 . 1) 

497.0 
497.i) 
4'78 .. 0 
506.0 
;31)6. (I 

51:;3_ (I 

49q. (1 

s,·_\(,. o 
:-:;(,(l. (: 
5:37 .. 1.) 

NODE T'ff'E 

ScilJF,CE 

F'RES.:;URE 
( F'S I J 

61. 7 
61. 7 
'.-. ' 

(.J . ..:. • ·=> 
6'!.. 4 
63.0 
62. 1 
60.0 
61. 7 
60.8 
60.0 
,'.:,t). · . .) 

60.8 
61.7 
o2. 1 
6\). (I 

62. L-, 

63.9 
64.7 
61. 7 
61.7 
61. 7 

63.0 
65.5 
65.6 
,S6. 1 
66.0 
.',.3. 8 
t,6. 3 
66.4 
.s._s. 5 
-~-3. ~-
63. 5 
64. (?.. 
66.9 
67.6 
67.9 
6f-). 3 
66. 1 
6,3. 2 
6:=i. 9 
69.2 
' L .-, oo .. .:... 
66.3 
67.6 
69.7 
69.9 
70.6 
35. 1 

DISCHARGE 
(Gr·M) 

500. 1 

F'age:: 
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SPRINKLER SYSTEM HYDRAULIC ANALYSIS Fage 3 

JG8 TITLE: H3275.01 8331 STANDPIPE 
PIF'E DATA 

FIFE TAG Q(GPM) DIAIINI LENGTH FRESS. 

1 
-" 

., 

. .::. 
~ --· 

3 
4 

4 
~~· _, 

4 
6 

6 
10 

6 
7 

1 (, 
l 1 

1 l 
12 

l .,. 

13 

1.3 
14 

1'1-
15 

14 
74 

END ELEV. NOZ. PT DISC. VELIFFSI HWICI (FTI SUM. 
(F'S I) NODES (FTI (Kl (PSII (GPl"ll F.L./FT 

Pipe: l 500. t 8. 071 PL 115. 00 F'F 1 , 4 
sa7'.o sncE 35.1 (N/~l 3.1 120 FTG 458.00 PE 31.6 
5.l-4.(; 1).1) 65 .. 4 O. ;~:. i). 002 TL 573~ (H) F'v 1:.,_. 1j 

3oq. o 

Pipe~ 3 
51)9. (> 

51)9. (, 

Pipe:· 4 
50.;;.o 
506.0 

F'ipe: 5 
509.1) 
51)9. 0 

Pipe: 6 -
509.0 
5(l(i. 0 

F·ipe: 7 
51)<::;. (I 

5(17·. 0 

F'jp~·! 8 

5()(,. 0 

Pipe: 9 
50(·. 0 
4'i>'~. 0 

Pipe: .10 
499 .(1 

5(i3. l) 

F'1p,2: 11 
51):-:-.• 1) 

5(16. I) 

F'i pe: 12 
!::,)6. (1 

506.(J 

F'ipe: 13 
506.(l 
506.1) 

(J. 0 
I). (l 

i). i) 

0. (l 

67. ~~ 

67. :2 
67. 1 

(l.(1 .~;7.t 
0.() .S8.4 

0.(> 67.1 
o.o. 67.0 

o. (! 

0. i) 

0. (1 

0.0 

0. (J 

o. (J 

o.o 
I).(, 

0. t) 

(>. 0 

(l. I) 

(l. (l 

1). (l 

I). (I 

o. 0 
0. (l 

67.0 
70.7 

67.0 
67.0 

7<). 7 
71). (· 

70.0 
69.6 

6';; .• ,g 
'·7 .... b,. ,' 

6-7. 7 
,St-,_ 3 

66.3 
66.2 

66.3 
6/i. ~ 

501). 0 c. 1)65 F'L 20. i)() FF 
(,.O 5.6 120 FT_i3 E F'€ 
0. (i 0. 01() TL 34. (h) F'V 

2~·30. ,:: 
1).i) 2.8 
0.0 

6 .·(:,S5 
120 

0. 003 

F'L 
FTG 
TL 

4.01) F·F 
T PE 

34. 1.)(1 F''./ 

1). (l 

0. 0 

0. (i 

I). 0 

0. () 

0. 1) 

0.0 
0.0 

o. 1) 6. 065 PL 4.00 F'F 
(•. 0 120 FTG T F'E 

0. 000 TL 34. ,_)() F'V 

250. I) 6. 065 F'L 4. 1)1) F-F 
2. 8 120 FTG T F·E 

0.003 TL 34. 1)1) F'V 

250. 0 6. 065 F'L 70. 00 F·F 
2;9 120 FTG E FE 

0.003 TL 84. 00 FV 

o·. (l ,:, • 065 PL 
0.0 120 FTG PE 

1)._(l(JQ TL 8.00 p·.; 

:~().i:, 6.065 PL 25•:l.00 F·F 
(l _ (• 2. ~1 121) FTG F·t:·. 
0.:) O. 00.3 TL ::.50. ,:,(, ·::·v 

'.~5(,. o 6. ofr:5 P 1 2::-:) _ c,(i r.:,,.~· 
(J. 1:, :~,. [-4 l 20. FTG F·~ 
1). t.J 1). 0(•.::0 TL 2~-:~o _ (:(1 P~) 

~50. 0 0. 06.5 FL. 125 .. :,o F':~· 
,:,.(, 2 .. 8 1~~.~-· FTI.;" E F'i~ 
•). 1.) 

,:i. (l 

(:. 1) 

0. 1) 

0.0 

0.0 
I). (i 

2?i0. c, 
2.E 

245 •. ·;, 
~ '7 
.::. . ' 

4. 7 
o. I) 

6. 06~~ :::•1_ 

120 FTG 
0. (H).3 Tl_ 

6. 065 F'L 
1 ':Y·· FTG 

0.003 TL 

6.065 PL 
120 FTG 

O. OO(i TL 

r 
34.00 

4. 1.)(1 

r 
34. (1(i 

4. 1)1) 

Ll O 0(/ 

F<= 
pr. 

p~= 

F'E 
F'') 

2.2 
0.2 

(l. (i 

o.q 
1). (I 

0.0 
1.3 
(l. (i 

0.0 
0. I) 
o.o 

0.2 
3.9 
o.o 

o. (i 

0. (l 

0. (J 

,~:·. 7 

o. i) 

O.'/ 
l), 4 
o. (1 

1). 4 
.t. 7 
'' I) 

o.c 
1. 3 
i)_I) 

(i. 0 
i). 0 
0.(; 

(l. I) 

o. 0 
0.0 



• \ 

• 

• 

SF·RINkL~R SYSTEM ~i-,D~AUt_:C ~NAL'(SIS 

,JOB TITLE: H.3275.01 B331 ST/-\NDF·IFE 
P!PE DATA <cont di 

PIP=: TAG 
END E .... EV. 

NiJDES (FT) 

15 
t6 

1 .s 
[7 

17 
18 

18 
1 ::,A 

!SA 
t8B 

18A 
1 9 

19 
2t) 

20 

21 
,,.-, 
..;...;._ 

7.--. 
..:...:. 

24 
62 

24 

F'tpe~ 14 

F'ipi?: 15 
4;;9_ 1) 

497. :) 

Pip,:: 1,S. 
4-;/.() 
~~9 7. 0 

Pipe: '~ "; 
4·77. (i 
49·~ .. 1) 

Pipe, 18 
496.0 
51) t. 1) 

Pipe: 19 
49,S. (i 

496. I) 

F'i p~?: 2,:, 
4•;,.:,_.::, 
415.•:, 

Pi. pc>: 2 l 
4·:?s. 1:i 
49·5_ :) 

Pipe: 2i.A 
4·~5. 0 
4·1·:,. 0 

F'ip~::-: ::::2 
4 =;>·~. (, 
so:.::, 

F'ipt?: .:.:, 
.50'2. (. 
502.1) 

Pipe: 24 
5(,:2. (i 
.502.(1 

F'ipe: 2~:i 
="-02. 0 
4''?4. (, 

NOZ. 
( K) 

(;. 1) 

0. (, 

0.0 
(l. ,) 

0 .. 0 
0.0 

(). t) 

(i. 0 

1). I) 

0. (> 

o. (l 
(,. ,) 

:) . 1) 

0.0 

I). I) 

1). (i 

(i. (J 

(>. i) 

(1. I) 

I). (; 

1) .. (, 

i) .. 1) 

() .. C) 

().() 

PT 
\ F'S I ) 

66.2 
69 .. 3 

l:>'7' .. ,3 
69. I 

69. 1 
68.4 

68. L} 

6G.4 

.S8.4 
t,,S .. 3 

68. L} 

68. 1 

6:3. 1 
,S7. 9 

67. '? 
u7.3 

67.3 

6~:i . .: 
63.4 

63.4 
,,d. 4 

(..:_,_3ft 4. 
,=:.3. ·4 

63.4 
66.8 

Q iGPMi DIA\ IN) L.:::NGTH PRE::iS. 
DISC. VELlFPSl H~H::;) 
I GF'M) F. L. l"'T 

(FT> SUt1. 
,: F'~3 I ) 

145.3 6.065 PL. 125.1)0 F·F 
0.0 2.7 120 FTG E PE 
1).0 0.01)3 TL 139.01:) PV 

245.3 6.065 PL 250.01) ?F 
O.i) 2.7 120 FTG PE 
0.0 0.003 T .... 250.00 PV 

2~l5.3 6.065 PL. 250.0i) FF 
,).(1 2.7 l20FTG F': 
i:,.,) O.i)03 TL 25t).00 PV 

24-5. 3 6. (l.-:>5 FL 1 .-, ,;:" ..;;_,_J. (H) FF 
(;. •) .2. / 1.21) FTG T PE 
\). 1) I). i)(;3 TL 155 .. :)1) PV 

0. 0 4.026 PL 6. 00· PF 
0. 0 o. 0 120 FTG PE 
(.,. :) 0. ()(i(, TL 6.00 F'V 

245.3 6.t)65"F·L. 120.i)O PF 
0.0 ·2.7 121) FTG F'E 
(i.O ,).003 TL 121).!)1) PV 

o. ,:; 
I).(! 

C. • •.:, 

i). 0 

1). i) 

i>" ,:i 

245.3 
"') i 
..:..o I 

,~. ~ 065 F·L 25•.). :)0 
120 FTG 

(,. ( 10::; TL 25l), 1)1) 

r=·F 
FE 
P·V 

2°l5.3 6.06j P~ 251).0i) PF 
2.7 12t) F·rG P1~ 

~~is. ::. 
•:, -, 
.,:.... . , 

0 .. (i,)::·: TL :~!i .. O•.) F·~/ 

.:·J. 1~.165 r: L 1 ·2s. c,(, 
12() FTEi F 

(:. oc:: Ti. 1 ::>1. •)(, 

PF 
F·C: 
F''..) 

245.3 6.i)63 PL 125.(i,:, FF 
0. S:; 2. 7' l 2(, F:"G T f''E 
( • 0 0. co::·: TL 155. i)i> F''v' 

(1. 0 
(;. 0 

24:3. /, 6. 0,S5 F'L 
2.7 120 FTG T PE 

0.003 TL 34.00 PV 

-·35.3 6.065 PL 8.0i:~ F'F 
0.0 0.4 12•) FTG PE 
0.•)· 0.1)00 TL 8.00 FV 

28l). 6 6.065 F'L 4. (H) F·1~ 
(l. () ,3. 1 12(1 FTG E PE 
0.0 (>,. (H)3 Tl_ t 8. t)<) PV 

0.4 
":" L~ 
. ;, • · .• J 

0. (i 

o.:r 
I). 4 
(•. I) 

I) .. 7 
o.o 
0.0 

0 .. 4 
C~4 
(,. 0 

0.(J 
2 .. 2 
0.0 

(!. 3 
(>. I) 

0. (1 

(,. 7 
1). 4 
0. (• 

'·' . / 

0. c';. 

1 . 7 
0 ~ ( 

l). 4 
J. • .c·; 

(). (! 

o.c 
(). 1) 

I).() 

(i.(-

0. !) 

t). (l 

. O.. I) 

~.:!.. 5 
I). (I 
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SPR 1 Nf• LEF S'(STE11 HYDR~\UL IC ,-;NA,. YS IS 

JOB TITLE: H3275.01 8331 STANDPIFE 
PIPE DATA !cont'd) 

PIPE TAG 
END ELEV. NOZ. 

NODES (FT) (f,: ;, 

27~ 

F'ipe: :26 
494, ,) 
493. (i 

F'ipe: 27 
49.3. () 
492.i) 

Fi;:;e,: 2:~ 

492 .. •.) 

F·ip1?: 29 

0. (.1 

(!. 0 

(i. (l 

o. (l 

(1. (i 

o. (; 

z.-.. P, 4·:;'_::. (, o .. ,:) 
0.0 2/5 4•:;J.1) 

Pipe: 3(, 
27A 49'.2.0 (I • (l 

0. :) 20 491 .n 

28 
2'? 

.3 l 

.3 l 
-::- ..... , ·-· .:... 

~ .·-., ·-· .,;. 

._:,,.,;, 

34 

34 
~~ . .,:,,,_J 

Pipe: 31 
4-91.0 ().() 
490.0 31.0 

F.i.pe: 3.2 
~190.(, 31.1) 
49(,.(, -31.0 

F'ipc: ~~::. 
:'.J. '7· i) • (.• .-:, 1 • (J 

495. ,) (l. 1:·. 

Fipe: 34 
L;.95. t) 

4'i8. l) 

F'ipe: .·:.s 
495.0 
498.0 

F·i,Je: ::,6 
4 ·~:s. 1:i 

496.0 

Pipe: .37 
'-19:J. t"i 

498.0 

F'ipe: .38 
496. ,) 
494. •) 

(1. 0 
o. I) 

(i. I) 

0. ,) 

(1. (I 

0. ,) 

o.n 
o.u 

0.0 
(,. (l 

QIGFM) DJA(JNl LENGrH 
PT D!SC. VEL(FPSl HW(Cl (FT) 

F S:E5S. 
3t.:M. 

(F'Sll CGPMi F.L./FT 

66.8 
6,c,. 4 

6,S. 4 
66.0 

280.6 
0. 0 .·:. 1 
(1. 0 

280.6 
c:i.o 3.1 
t). 0 

6.065 PL 250.00 
l~O FTG 

0 .. 01).3 TL 25,) .. 00 

6.063 F'L 250.1)() 
12(• FTG 

0. 1)03 TL 250. GO 

< F'S I) 

0. f3 
,:, • 4 

0.0 

(i. a 
o. £:. 
o.o 

0.5 
66. U 
-~.:5. 4 

(J. t) 

t). (i 

3.1 121) FTG T PE :·1).0 
::, . (;i).3 TL 155. 0(, PV O .. (J 

65.4 
63 .. 3 

65.4 
65.5 

6'.5. ~ "' 65. (l 

0. (l 

i). 0 

o. 0 
o. 1) 

0. (l 

250. (I 

(). 0 
0.0 

28(1.6 
? ·-'. 1 

280.6 
~ ~'. 1 

4. 020 PL 6. (;l) F'F 
1.2(i FTG PE 

o. 1)1)1) TL 6. (l·) ~-v 

6. 065 PL 125.(11) PF 
120 ~-TG PE 

0. ()1):5 Tl_ 1 25.(i(i PV 

6. 065 PL 250. (11) PF 
120 FTG PE 

C). ()()~~ TL 250.00 F'\/ 

65. 0 2~i(I. (l 

6'.:i. () 250. (1 

I). 3 

2. 4 l :·.7.:1:., ~-=·TiJ f:" FE 

t;.2.9 0.0 ()_1)t:,2 TL 18.i)(l F'J 

6'2.q 
61. 7 

61. 7 
6 1.. 7 

t:. i . 7 
6::~. 6 

t.~ t • :;· 
61./ 

62.6 
6.~)" 4 

-',219. 4 /.:,. (),7:.5 p:_ 
O.'.) 2.4 12() F-TG T PE 
0.i) 0.i):)2 TL 3L.01) PV 

-·87.6 6.i):~~ F·~ 4.!~0 P!~ 
0.0 1.(, 12,.) Frc; T FE 
O. 1:i t~i. 0;·_·(1 T:_ 3~l. Ot~i F"./ 

_().,:) 

I). 0 

-3.6 
(I.\) 

6. 0,~;5 F'!.... 1 2~3. C·(• 
l2•) FT;, E' 

0. 000 TL 139 .. ,)(, 

-E:6.1 6.(1t,SF'' 8. ():) 
Ci. 1) l. <) .1 2•) r:·Ti3 
l:,~1) 1:1.1:11:i,:i TL 

-3.6 6. 065 F·L 1 rJ C::' 
..:...,J. I):) 

0. 1) 0. I) 120 FTG 
(l,. () t). (H)(l TL 125. ()(1 

P:" 
F·E 
F"c 

... , ,:: ,- ' 
F'C 
l''\I 

FF 
F'E 
F'V 

0. i) 
,... .-... 
...: .. ..::. 

(I. (1 

0.4 
0. 4' 
0. (; 

0.8 
0.4 
I). C) 

(;. (l 

0. (l 

(,_ (! 

. . .'. () 

i). ,_., 

1. ,-; 
u ~ •.) 

<). (, 
l~/ • '· ·., 

(.· . (; 

0 ~ (1 

0.9 
0 ... ) 

c). ') 
(,. (J 

(,. (J 

(J. 0 
0.9 
0.0 



• 
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SP~iNKLER EYSTE~ HYDRAULIC ANALYSIS Page ,':J 

JOB TITLE: H3275.0l 8331 STANDPIFE 
PIPE DATA (cont'd) 

F' I Pf:: TAG 
END ELEV. l\iOZ. 

:--IC,DES (FT:· CIC::i 

Pipe: 
"":"' i= ._:, ._, 

:,.6 

Pioe: 
36 
37 

Pipe: 
. 37 
38 

F'ipe: ~-, ·-·, 
:;9 

Pipe: 
3:;, 
40 

Pipe: 
40 
41 

Pi p,a: 
41 
42 

Pipe: 
4~_·1 

,1. ". 

1=·ifJe: 
43 
44 

Pipe: 
4-~ 

·+5 

Fipt?: 
45 
46 

F'i pe: 
4··~-,, 
47 

Pip,~: 
47 
•18 

:59 
1194. ;) 

495.0 

4(> 
4 1?5. I) 

497. '.) 

41 
497 . 0 
51)2. (; 

42 
497. t) 

498. 0 

43 
498. 0 
51)0. (J 

44 
500. 0 
502. (I 

45 
:-j()~. (l 

;5,):2. (i 

46 
5,:,2. (; 
:31)(). (; 

47 
500. 0 
498. (i 

4,3 
49f3. I) 

497.0 

49 
497. I) 

5,::2. (: 

5,) 

4'T7. (i 
4C:•6, ,:) 

51 
496. (1 

493.(1 

(J • ,) 

0. (I 

o. () 

I). 0 
0.0 

0. (1 

(.,. 0 

o. 0 
0. (I 

0. I) 

(>. (l 

(i. ,) 

(a. t) 

,_). (1 

1) • I~/ 

o. 1) 

(l. (J 

0.0 
I). i) 

o. •) 
I). I) 

o. 0 
l). () 

0. 0 
I). (I 

Q(GFMI O!A<INl LENG-rH 
PT DISC. VELIFPSI HW•C> (FTI 

F~E~,S. 
s;_jM. 

iF'Sl i <F'S!, (GPMl F.L./FT 

63.4 
63. ,:, 

,J3. (, 
t:,2. 1 

c:. 1 
6•.). ,) . 

62. 1 
61 7 

61 7 
61). 9 

61).8 
60.0 

t-.,:1. (l 

,'.: () ' ,:i 

,f:· 1.:.1 • 8 

61:1.8 
bi. .. 7 

.S!. 7 
h'.?. 1 

62. 1 
60 .. 1) 

6 ,'. l 

62.6 
63.9 

(i. ;) 

0. (! 

(i. 0 
(:. (J 

0.0 
0. ·.) 

o. (! 

1::. 0 

-3. 
o. 

-.3. 
(1. 

1). 

(,. 

-3. 
1). 

D 6.065 
0 120 

(.,. 0(>(, 

6 6. 065 
I) 1 '20 

•.). (1,)(1 

(l 4. 1)26 
:) 1 ::,) 

0. 1)00 

6 6. (:65 
(l 120 

0. (h)(l 

PL 251). 00 
FTG 
TL 2S:O.OC 

PL 125.00 
FTG T 
TL 155.01) 

PL 6. l)(i 

FTG 
TL 6. 1)1) 

PL 125.(i(l 
FTG 
TL 125. (ll) 

PF 
F~ 
P' ' 

P:7 
F·E 
PV 

PF 
p,:-

PV 

PF 
PE 
PV 

-0. :) 
(l. 4 

0.0 
0.9 
0. :_) 

O.G 

(l. () 

0. (l 

0.4 
0. (l 

-3.6 6.065 PL 250.00 PF O.!) 
0.0 0.0 120 FTG PE 0.9 
O.i~ ().000 TL 251).00 P 1J 1).1) 

-3.6 6.065 PL 25().iJO PF 
0.1) 1).i) 121) FTG PE 
,).() 0.1)i)(1 TL 25(>.0!j PV 

(;. (i 

(, '1:J 

(1' •.:-

-::-.. 6 
0. 1) 

6.065 F'L 
120 FTG 

0.000 TL 

2'."":.:i(l. 1)(1 
--:.,:::-,:._. __ _ 

;) • i) 12:) F-"TG F: E 
,:·J. (,(J(_. Ti... 2~~(,. O(i P'J 

-~.6 6.t)65 FL 25,:•.00 FF 
1·1. 1 .. ·' (,. 1) 120 r:TG F·E 
o. l) 

0' () 

(:,. (i 

-::::: • I.:, 

t).(li)0 ·rL 251).(,1) PV 

6. 1)l;'":, f='L l 25. 00 Ci:" 

' ' 
0,0 120 FTG T PE 

(i. 1)1)() TL 153.()(i F·V 

0. ,_:, 4.C•2.:', Fl.. ,',.((, t""I' 
0. 0 1 ·_2;) F"T!3 r=·E 

0. 0•.)0 Ti_ 

-.,.o 6.065 PL 125.00 PF 
1:•.•:1 1).1) 121) FTG PE 
;) . (', 

-3. ,S 6.065 PL. 250. (;(, PF 
0. 0 0. 0 120 FTG PE 
(1 0 i). ()(H) TL. 251). t)I) F'V 

0.0 
0.9 
0.0 

(i • () 

0 .. () 

1:i. 9 
(i. 0 

(1. t) 

0.'1 
C. (i 

(, ... q 

(l. (: 

-. -...:. .. ;. 
(,. (l 

\). <1 
(," 4 
(1 • (1 

o .. o 
1. :. 
I). (l 
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SPRIN~LER SYSTEM H'(DRALJLIC ANALYSIS 

JOB TITLE: H3275.01 8331 STANDPIPE 
PIPE DATA (cont'd) 

~·IPE TAG 
ENO ELEV. NOZ. 

QiG?M~ DIA(IN> LENG-rH 
PT DISC. VELCFPSI HWC:I (FTI 

F·RESS. 
··:;u,-1. 

NODES ( FTi ( Ki ( F'S r ;, '. GPi·I I F. L. / FT ( F·3 I i 

48 
49 

. .,., .. , 

=-· ,.J._ 

5.t 

51 

=-...),) 

54 

54 
c= -··.J 

;:-·-,, 
·-'' 

57 
59 

59 
60 

F'i.O(~: 52 
49.3.i) 
49:. 1) 

.=·ipe: 53 
491.(• 
498.0 

Fip12: 54 
4C,:8. t) 

4'?8 ... :. 

i='ipe: 55 
49•3. (I 

49f3. () 

F'ip,:i: 56 
498.(i 
496.(l 

Pipe: 57 
498. (, 
4•=,5. (l 

F'ipi=: 58 
4.95. t) 

49(1. 1) 

;=·ipe: 59 
4'7(J. (! 

491.. (1 

F·i~Je: 6(1 
49 ~. 0 
491._t) 

r·i;:,e: 61 
491. l) 

4'72. (1 

Pir-,e: 62 
49:. (, 
497.0 

Pipe: 63 
4-9'.2.0 
492.0 

Pipe: 64 
492.0 
493.(l 

1) ~ i) 

().( 

(I.(.• 

(l. 0 

1)-. 1) 

(;.(.1 

I).,,:., 

0.0 

0.0 
o. 0 

(J. 0 
0.0 

I). (l 

0. (i 

I '.1 • (J 

(J. 0 

o.n 
(;. I) 

I). 1:) 

o. 1) 

0. ,:: 
(.1. 0 

63.9 
i:A. 7 

61 .• 7 
61.7 

,",l. 7 
6~. ::-

,,, I. 7 

61. 7 

61. 7 
63.0 

63. (l 
. = = Cl .. J. ,..J 

.::.s. 6 

65.6 
61·.1. 1 

.. s1:,. 1 
61_:). •.:) 

,_,St~-. - ~) 

63.8 

(J. 0 ,b,;. () 
t).(J 166 . ."5 

c.o 
(l. 0 

66.3 

(;. (l 

,) • i) 

-3 .. o 
(l ., i) 

6.06~ 
120 

(l. 000 

PL 
FTG 
TL 

125. c)(i r-·F 
F'~ 

.t 25. (h) f'".J 

-3.6 6.t)65 PL 125.00 PF 
C~t) 0.1) 120 FTG ET FE 
q·.() 1).001) TL 169.(i<) PV 

-89. 6 6. 1)65 PL 4. l)(l F'F 
t). (, 1 - (l 120 FTG T PC: 
!,). 1) t). O(l(: TL 34 ~ (l(l F''J 

-·L29. e (:j. (;65 FL ,1. (ii) F'F 
(l_ (: 1. 4 120 FTG T PE 
(i. ·~i t). (h)() TL .34.0i) F·Ii 

-129.8 6.065 F'L 4. (l(i F'F 
(,. (l 1 .4 120 FTG F'E 
0.0 0. 000 TL 4. (ll) F'V 

-219.4 6. 065 F'L 4.00 F·F 
(l. 0 2. 4 120 FTG F'E 
,) . I) o. oo:: TL 4. (J(l F'V 

-219.4 
0.0 2.4 
0. i) 

6.065 
120 

(J.002 

F'I.. 
FTG 
TL 

125. (11) PF 
E F'E 

139. (.1() r=·v 

-:19.i 6.1-)65 p~ 25::i. 1)1) 

i),,:i 2.4 t?,~ ~T(~ 
:) . (, 

-219.4 6.1)65 P~ 25i~.~1'.1 PF 
c).O 2.4 121) FTG F·E 
c .. ·.) 

~ :. ,:; o •l .s • i),.')~I pt i .7:~:i O i)\) r::•:·.: 
(,. ,·. ·2. 4 1 ~(. r~T(.=: T FE 

(). i) 

I). t) 

,:, . \_.• 

(!. 0 

o. f) 

(l . 0 

(,. 0 4. C 26 PL. b. 1)(J F'F 
0. 0 I. 20 FTG F'E 

().()t~i) TL 6.1)0 PV 

-::1"7~ 4 t.. 065 PL. 1 ,:,ic.; (li) f'·F 
•; •l 1 .2l) FTG FE ,;.. . 

0. 1)02 TL 1 "7,C 
.. J. 00 FV 

-219.4 6.065 F'L 25(1. l)(l F'F 
2. 4 120 FTG F'E 

t).(H)2 TL 251). 00 F'V 

o.o 
(,. 9 
(1. I) 

i). () 

:'!,. 0 
,). C 

(l., 0 
(l • (l 

0.0 

o. (l 

t). I) 

0.0 

0.0 
0. (; 
0 .. (i 

0. (l 

1. 3 
0. (l 

'"'., ~ ..... .;.. 

0.0 

0.5 
;) • 4 

,:1. 5 
0. l) 

o .. 3 
;) .. 4 
(.•. :) 

0. (l 

,) • (l 

(l • . ::, 

u.o 
(:. 0 

o. 5 
(1. 4 
(i. (I 
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5PRINKL~R SYSTEM HYD~ALLIC ANALYSIS Page 8 

J08 TITLE: H3275.0l 8331 SThNOF·rPE 
PIPE DATA <cont'd) 

PIPE TAG 
END ELEV. NOZ. 

NODES IFTI 'Kl 

Pip12: 65 
.s,:, 4;0. t) 0. 1) 

61 494. i) (). •::• 

F·ip2: 66 
61 494. (l (). i) 

62 502. t) 0. (, 

Pipe: 67 
62 so:~. ') i). ,) 

63 51)2. (l 0. i) 

Fipe: 68 
L~ ....... S02. (1 (.,. i) 

6{ 497·. 0 ,) . (; 

Pipt?: ,S9 
64 499. (I o.o 
65 495.0 0.0 

Pipe: 71) 
65 495. (l 0. 0 
66 495.C 0. (J 

:=·1.p~':?~ 71 
66 495. (l (1. ·.) 

67 4·96. 1) •.) ~ :) 

F'ipF:?: 7·2 
'7 "· 49.::J. ,_·; 0. (, 

c.3 49-:',. () i). 1) 

F'ip12: 73 
63 496. ·) 0.0 
69 501 () o. (> 

F·i pe: 74 
68 4'7'6. ,:, o.o 
7(; 4'77. (> ()_ () 

Pipe: 75 
70 4=J7. 0 o. i) 

71 497. (l 0. () 

Pipe: 76 
71 49:7 • 1:1 (1 - {) 

72 498. 0 i). () 

Pipe: 77 
72 498. 0 0. (l 

7.3 506. 0 0. ') 

QCGPM) DIA(INI LENGTH r'REciS. 
PT DtSC. VELIFPSI HWICJ (FTI SUM. 

(;=SI) <PSI, IG.-,~il F.1.,/FT 

66. 4 
66 . ~ . J 

66.5 
63.4 

63. ~. 
iJ3. ~ ..J 

.s:;:. ~ ..J 

,:,4. 3 

64.8 
66. 9 

66. 9 
67. 6 

67. 6 
67. "9 

6~.'. 9 

62 .. :: 

68.3 
66. 1 

.'.:J13. ::: 

68. 2 

68. 2 
t18. 9 

6::0,. 9 
69. 2 

69. 2 
66. 2 

-21 9. 4 6 ., 1)65 Pl_ 251.:·1 • C•O PF 
C:.0 ::2.J.. 1:,:i FTG F:-=: 
0. 0 I). ,)O :~ Tl. 2 1.51). (,(; P'/ 

o. t) 

\: ... 0 

0.0 
o. (l 

-219. 4 b. !)65 PL 125. 1)(1 PF 
2.4 120 FTG ET pr:-

0. (•02 TL l .S9. 00 FV 

-2=:4. 8 .S. o.:,::: p~ 4.00 PF 
2.8 12(! FTG T PE 

0.003 TL 34.00 PV 

(,. 5 
(i .. 4 

0.4 

0. I) 

0. I) 

0. (J 

o.o 

-254.8 6.065 F·L 4.00 PF 0.1) 

,:,. ::1 2. D j.20 FTG PE 1. 3 
i).0 ,).003 TL 4.00 PV 0.0 

-254.8 
0.0 2.8 
o. 0 

-254.8 
(:. (l 2.8 
(>. 0 

-254. ·~~ 
(l.(i 2.8 
I) - I) 

-254.8 

6. (•65 PL 125" l)i) F'F 
120 FTG E PE 

o. 003 TL 139.:)(, P'J 

6. 01:,5 F'L 250. ()(i FF 
12c, FTG F'E 

(l. 003 TL 250.00 P\I 

6.<:•6'.5 P~ 25,:,.1)1) F·~ 
1·?(1 FT3 PE 

0.003 TL 250.00 PV 

Cq 

' ·- l'.2·).CO 
2. ~J .1.2(:, f::'T(3 T Fi:":: 

t). i) 

0. l) 

1~:. 1.)(J~_:, Ti.. 150. (;,_:) PV 

0.0 4.0~6 PL 6.t)!~ F~ 
<:,. 1:, 121) FT'3 F'E 

0.4 
1. 7 
o.o 

0.7 
o.o 
0.0 

,) • 7 
(,. 4 
0.0 

,: ... 4 
(l. (\ 

,) . (, 

l:,. (J 
,., ,., 
.::. . ·-

-154.8 6.i)65 PL 125.::l,) F·~ i).4 
o. t) 

0.0 

0. 0 
0. 0 

0. () 
I). i) 

0. (l 

(). () 

2.8 1~0 FTG PE 
,).0,)3 TL 125.0i) PV 

-254.8 6. 06:'.~ F'L '""IC:.". 
.::.JU. no n: 

,., 
,9 120 r--rG F"E .::.. 

(1. (l(>.3 TL 250. t)(r F''v' 

-254. 8 6. 065 FL 2::;(,. (,i) PF 
2.8 12(i FTG PE 

(i. t)i)::. TL 250. l)O F"V 

-254. B 6. 065 PL 12:.:. 00 F'F ,., ~- E 120 FTG ET PE 
0. 00.3 TL 169. 00 PV 

0.7 
(>. ;) 

0.0 

0.7 
o. ,f 
(). (1 

0. ~ 
7 ~ 
..; •• J 

()_ (; 
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SPRINkLER SYSTEi1 H~·~;At:LIC ANALYSIS F',;,\ge :~ 

,JOB TITLE: 
F'I~·E DATA 

H3275.01 8331 ETANDPIF'E 
(cont'd> 

F'IFE TAG 
El-ID EL.E\,J. NOZ. PT c, f ·3C. 

iJ (GPM) ::>!,'\([Nl 
\/EL~ FF': J HW(Cl 

LENGTH 
(FT> 

F'RC::SS ~ 

SUM. 

' ·-· 
74 

-. I•, -~ I ._, 

-~ 
I ·-' 

7.~ 

76 
77 

77 
78 

7:3 
7 

;' 

a 

8 

8 
'i 

NOC,E3 < ~:-r) 

F'ipe: 7', 

!='ipe: 79 
5,),j:. 0 
5(•3 .. 0 

Pipe: :30 
..... •, -- -::.,1..1.~· .• ,_; 

49,:;. 1·.1 

F'ipe: 81 
•1·i9. l~) 

5(ii). ·.) 

F'ipe: 8:' 
51)1). ,) 

50•). 0 

Fipe: s::. 
5(1(1. (i 

5•.)9. 0 

F'ipF.': :'J4 
51:)9. ,) 
~509. 0 

F'ipe: 85 

P.i.pe~ St 
sc,9. ,) 
5(1.::1. (; 

NCT.~S: 

(f',) 

(i • t~) 

(i. •.) 

(;. t) 

0.0 
::,. C 

i). t) 

o. (l 
0. (_, 

(>. 1:, 
(,. (l 

u.c 
l). 1) 

1). () 

(). 0 
(i. (! 

:F's;> 

6/.:,.: 
c.,~., •. :.. 

6,S. 3 
67.6 

,:,, 7 . l: 

69,7 
.. ssi. ,:, 

69.-=? 
70. ,S 

70.6 

C,7. i'l 

b7. l 

bi'. 2 

67. I 
68. j~ 

(GFM) F.L. iFT 

·-25-~. 8 6. 065 F'L 4.00 FF 
(i,0 :.i:: 12( FTG T F'E 

(,. l)(l3 TL 3-4.00 P\J 

-251).0 6.i)65 F'L 4.01) FF 
<).0 2.8 120 FTG PE 
C.1) 0.01)3 TL 4.00 PV 

c.o 
0. ,:, 

-250.0 6. 065 F·L 125.00 FF 
1'20 FTG E FE 

,:: .. (H)3 TL Lc.9. (>(, F'\J 

-25i).i) ~.1)65 F·L 250.1)() PF 
0.0 2.8 120 FTG FE 
.:, . (, 0. ljl).3 TL. 250. 00 F'V 

(,. (I 

o. :) 

i). (; 

0. t) 

(,. i) 

i). i) 

(. • l~J 

-25(:i.i) 6. 065 F'L 25(1. i)(i PF 
2.8 120 FTG PE 

0. (l(:3 TL 2=:o. (H) F'.J 

-:251). t) 6, (,65 F'L 70. (H) FF 
2.8 12:) FTG ET p•= 

0. t)i).3 TL 1 14.00 F\J 

-2'.:)(,. (, 6. 065 F'L 4. (l() PF 
I 2,:, FTG T FE 

C.003 TL .34. o,:, F''.J 

4. (Ji) f:·F 
~. 1:) -~- ~ · . .' 1 :::.!:.i FTi3 T l''E 

(:.r ~ I.• 6. (i,S'.5 F'L 4. ,':ro F·r::-
,) ~ 1) 1. 20 F TG FE 

:).1:)1)1) Ti_ 4.00 F"V 

C. ,') 
,:1. 0 
,) • i:; 

l). i) 

t.::: 
0. (: 

1). 4 
1. 7 
o. 1) 

0.7 
l). 4 
i). t) 

1) ~ 7 
(l. 0 
(). 0 

3.9 
i). (l 

\). (, 

(i. 0 

1:,, 1:) 
0. l:) 

(!. (. 

(., . :) 

1. 3 
(i ~ ,) 

(1) C-~lcul,::,.ti-'"Jns ·,"er-e per-;o,-m.~cl t"P..,.· t.~··,€-? 1-iAS.S 5.2,l comp1.,ter- p·(]i;:Jt,~rn; 

under license ncJ. 3i4G ;sA •]r-,3.nt.ed by 
HRS S~.·st2:,1s, In;:. 
2:93 F..:.::.tnc 11~..;c;od Dr- • ., rJ. E. 
A·:: l ant:.=.;, GA :: ... );~~ ... 15 

(2) ·1·he systern h2s been balanced ~o p1··0·1ide an aver-age 

( 3) 

iin::,al anc~~ c\t e-:1.ch nod .. :;1 o·f 1). <11~_.7 gprr, and a rr1c,J.;: imum 
imlJ~:ance ai: 2ny r~ode Qf 1).2·~1 gprn~ 

\/elocity pr·2s·'5L1r-es z,r·e pr·inted for· 
not used in balancing the system. 
any pipe is 5.6 ft/sec. 

information only, and are 
Ma:.:imum water- velocity in 



SPRINKLER SYSTEM HYDRAULIC ANALYSIS 

JOB TITLE: H3275.0l 8331 STANDPIPE 
PIPE FITTINGS TABLE 

Nominal EqLli ·,al ent Eitti:1g Lengths in Feet 
Diametar-

(in) E T L. C B G 

1 • 1)(> ..::: . 00 ~ 00 ,... .•, .- ~ I)() 6. ()1) 1 • t)(l .., . ..;;, • 1)1_1 ~·· 
1. 25 .3. (IC, 6. 00 2.0C 7.00 6. (ii) < • 01:, " 
1 . 50 4 . (•<) 8. (l(l 2.00 9. t)I) 6. (II) 1 • ()1) 

~ (H) ~ 00 1(:. 00 .,, (l(i 1 1. 1)0 6. 00 1 • (>(l .;;.. . .., . ·-· . 
2.50 6. (H) 1::. 1)1) 4. <)(> 14.00 ;r . 00 1 • l)i) 
3.00 7. ,)() 15.i)(l ~ .., . (i;) 16. (II) 10. (•i) 1 00 
3. 51) 8. 1)(1 17. 0(• 5. (l(i 19. 00 11 . O(i 1 . I)(> 

4. 00 1 (J. (H) 20. 1)1) 6. 00 22.00· 12.00 2. ()I) 
5.00 12. 1::0 ~~ 

,::. ...J. I)(· 8. l)(i 27.00 9. O(J 2. 00 

6. 0(1 14. •.)<) 31). l)f) ·=J. 1)(> ~""'.' ·-·~--. 1)i) 1 ,) . 00 3. O,) 

'3. 00 18. (ll) 3:S. 00 1.3. 0() 45. 00 12~ (1(1 4. 00 
11).00 2'.2. (>I) 51). (ll) 16.i)(J ~= . ..J.;J. l)(i 19. l)(l = .., . 1)1) 

1:2. I)() 27. (11) 60. 00 lli.00 65 .. 1)0 ~1 . (ll) 6. (h:) 

16.Ci) .35. 00 70. 1)i) 28. (>(> 86. i)(l 22. (H) 7. 00 
18.00 39. (ll) 85. ,_)(> 33. i)i) 9~1. 1)(1 39. (H) 8. 00 

Fitting Code Letter-s: E=standar·d el 1 T=tee L=long 
C=check valve B=bc, t ter-f 1 y valve G=gatr~ VB.l va 
A=alar-m check valve D=dr-y pipe valve 

Paga 10 

<C=120) 

A D 

10. 00 10. l)(l 
1 (,. 00 1 o. 00 
1 ::, . I)(: 10. (,(, 

10. (l(i 10. (l,:) 

11).0(• 1 (;. :)0 

13. (:,_) 10. I)() 

14. 00 1 I). 00 
:2.0. (JI) 10. 00 
21 . 00 15. 00 
28. •)(l 19. (II) 
.35. (ll) 27~ ()(J 

40. (h) 29. <)1) 

4"7. (h) 35 . 00 
6:3. 00 4~ .., . (;(, 

7(•. (J(i 51). (Jt) 

tLtr-n el 1 
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SPRINKLER SYSTEM HYDR~ULIC ANALfSIS 
--. 

JOB TITLE: H3275.0l 8331 STANDPIPE 
W~TER SUPPLY CLlRVE 

120+ 

111)+ 

1 (li)+ 

9i)+ 

;:• 80+ 
R 
E 
s 

' ' 

S 7()¼\ 
u \ 
R : (l \ 

E \ 
60+ \ 

\ 
p \ 
s \ 
I 50+ \ 

4,·.1-r 

'., 
' .< 

.:.~o+ 

\ 
\\ 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

2(1+ i,_EGEr,a i~ (-21:,.0 psi @ 2235 gp1n'' 
Flov, TE:Jt Pcint." 

l •,)+ 

X == Requi,-ed l1Jate1·- Supply 
35. 12 psi @ 5(,,:,. 1 gpm 

0: Available Water· S1;pply 
65. 93 psi @ 500. J. 9pm 

" 

" 

" 

Page 11 

!)++-·~-----~----+-----+--·------+----------~---·--------+---------·+---------·-···--+ 
8(,;:, 12.(i(:, l 6t)t) ::1)()1) :32( .. i) :::600 4(10(1 



FIRE SERVICE "PRESSURE-FLOW' REPORT 

--:ddress,--16:::..:....· c:iHL. ___1:@:::....;S=E=~I ~~!:::'l<?:...c,-.tµf=,<.l~f«~"cP.S;:.:=H:..:.I r1...!.-_B:::..:..Lc...._f........:c,;:..:.:l..:..i/=6R~S..:..,I £>c...'=;;:;..... -=C,...:.R..:..c...· ___ _ 

location of (proposed/ex,sllnc) ___ .inch Fire Service and (proposed/existinc) ___ •inch Oomestic Service off rhe 

• '· ··---·inch main in ___________________ side approximately ____ feel ,_ 
of, __________ _ 

The system maximum pressure is [/8 psi based on I street ell'tation of S87 teel at the service location. ·lh1s 

system maximum pressure should be used in determininc the class of piping and linings only. 

The flow quantities and pressures delineated by the 1raph below are determined to be available al the requested service 
location. Future conditions in the system, however. may cause the flow quanhlies and pressures lo change accordingly. 

MULTIPLY SCALE BY Z,00 
• 1 • ., II 12 .. 

DOMESTIC FLOW
00

1 
METER (GPMI 

1· 56 
t-V2" 96 

"' C: 
::, 

2" 160. 
3• 220 

"' "' "' -4• 400 ' "' ... 
a: I ... z _, ci 

" 2 ::, 
0 I-
iii "' "' "' 

s·. 100· I 
a· ' 1500 I 10· 2500 

FIRE FLOW--..-
SERVICE (GPt,4) 

a: a: 

• I-

"' 
z 

"' 

2· 250 
4• 600 
6" 1400 .,. 

"' e· 2500 
10· 5000 

F. M. FLOW'' 
SERVICE (GPM) 

e· 2500 
10· 5000 

• 1000 (iP1o1 lol.l'I ':[ 

V5EO •H[Jil COMBl~J.T .J, 
SlAN()P"IP( r5 INSl.lLLCC 

Z.Z3S GPM @2(},PS/ •• MAXIMUM P(RW1SS, · 

BL[ l'LOW roA SIZE 51-,)w ... 

- -:-· 
TOTAL FLOW AT SERVICE LOCATION - GPM 

This craph will be submined 10 the Department of Building and Safety for pl.!n check purposes. For additional inform.:.'ion 
,:all 

•··. Valley W: , Valley 
R•rbor 
w,atern 
Ccatral 

. ~A~ER OP~RA:ING DIVISION S.C.R.l.D. LIBRARY 
481

_
32730 

D1slribut1on Engrneerrng - Rm. 14.;32 ~.HORST 

481-4089,.,, MIRASIMON M.J.MDRIAN .- 1~ Cood /66-r,+-
IAJ APR 1 ! 1M<'I r · --~ -481-6205 D l.xJ-7 

481-3272 0 -~AP~R~, ~1_1-3_83 ___ A_P_R_l_~_19_8_9 ----- P.M. ----
481·60860 Prepared by Checked by Approved by Form Rav. - 2 /B6 




